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“ For detection of alpha particles; very soft, medium, 
and hard beta particles; and gamma radia- 
tion — simply and with maximum efficiency. 
Here's why Nuclear's new ''@-gas'’* for penetrating radiations. 
counter is superior to any other radia- 3, Medium voltage operation is 
tion detector: well within the range of standard 
I. It is very long-lived — there is | commercial scaling units. Nuclear's 
, nothing to replace or repair, ever. use of ''@-gas''* permits the coun- 
2. It provides maximum detection ter to operate in the Geiger region 
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y hard radiation because — 4. No amplification is required be- 
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of ''@-gas'** — the output Geiger 
pulse from the counter is sufficient 
to trip a scaling circuit having an 
input sensitivity of approximately 
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5. Complete instrument is moder- 
ately priced and inexpensive to 
operate. 


(a) It is a windowless counter with 
no absorption due to a window. 
(b) There is no energy loss due to 
distance between sample and the 
sensitive volume of the counter— 
because the sample is placed in- 
side the sensitive volume of the 
"Q-gas''* counter. 

(c) Higher counting gas pressure 
provides high counting efficiency 
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atural Resources Problems in Japan 


Lieutenant Colonel Hubert G. Schenck, Chief, 
Natural Resources Section, General Headquarters, 


Supreme Commander for the Allied Powers, Tokyo, Japan 





fF THE TRAGEDY OF A WAR only compounds 

the tragedies of its causes, nothing can obscure 

its waste. If hostilities cannot settle most of the 
‘sues which brought these hostilities into being, and if 
the greater portion of the’ conflicts and frustrations 
which bred the initial violence remain unaffected or 
sven aggravated after the war has come to an end, 
then the terms of the victory are inevitably revoked 
and the peace becomes a temporary truce. 

In Japan, the outcome of the Pacifie war has given 
the Allied Powers the opportunity to direct all of their 
wisdom and good will toward mitigating the tragedies 
of its causes. Seen from this perspective, the work of 
the occupational forees has an historical significance 
f the first magnitude. What is being done in Japan 
o build a good society, economically, socially, and 
politically, may, if it is suceessful, serve to justify 
he efforts and sacrifices of millions of people in 
iehting this part of World War IL. 

Japan’s complex economy is closely geared to her 

natural resources, and some of the most intricate 
problems of the oceupation have invoived the tech- 
nology of their use. Her oligarchie social structure 
derived much of its strength from hereditary owner- 
ship, concentrated in relatively few hands, of the nat- 
ural wealth of the land and the sea, and sweeping 
eforms in the rights to these resources have had to 
be made. Work in this direction began early in Sep- 
ember 1945, only three weeks after General of the 
Army Douglas MacArthur was designated Supreme 
Commander for the Allied Powers. On October 2, 
145, the Natural Resources Section was established 
as a special staff section of General Headquarters to 
vise and inform him on policies and activities per- 
aining to agriculture, fisheries, forestry, and mining 
(including geology and hydrology) in Japan. 

The scientists at work on this project have been 


Japan; recommending measures to insure the devel- 
opment, exploitation, production, processing, and dis- 
tribution of the basie industry products to the extent 
required for rehabilitation of the national economy 
within the terms of the Potsdam Declaration and to 
meet the needs of the occupation forces; and making 
recommendations relative to the conservation of nat- 
ural resources and the operation or nonoperation of 
basie industries and of related scientific activities. 
Because of the disintegration of the Japanese econ- 
omy resulting from the war, it was first necessary to 
make immediate provision for a subsistence level of 
food, to provide minimum quantities of fuel and min- 
erals, and to accelerate production of building ma- 
terials. Thus, short-range problems of increasing 
food production by adequate production and distribu- 
tion of fertilizer, by reclamation of unused arable 
land, for agricultural purposes and by supervision of 
crop collections were the first agricultural problems. 
The urgent needs of the fisheries were primarily ves- 
sels, nets, cordage, and fuel. So far as the forests 
and the mineral resources were concerned, the pri- 
mary problem was to increase fuel production and 
to obtain as much lumber for rebuilding as was con- 
sistent with future productivity of the forests. Max- 
imizing indigenous production of Nippon’s natural 
resources remains the project of highest priority. 
Some of the resources are renewable if properly 
managed. Accordingly, the sequels to these immedi- 
ate problems were the problems of sustained yields. 
Consideration has been given to agricultural research 
and dissemination of its results, to research on fish 
population management, to reforestation and erosion 
control, and to improvements in technology of use 
of wood produets. Finally, the Japanese have beon 
encouraged to begin planning on a national seale for 
the development and use of their natural resourees. 


‘Seal irawn from the ranks of the Army, the Navy, and While the problems dealing with mineral resources 
choad ther governmental agencies, from academic and re- are not identical with those of the renewable re- 
rvs fT Beach institutions, and from private industry. Their ‘Sources, they follow similar patterns. It has been 
ee mmcuties include arranging for and coordinating surveys cessary to eliminate obstacles to production and to 
ent o Mind reports in the pertinent fields; locating and ar- ttack the problems of developing mineral reserves 
ired (ranging to obtain source data in Japan relative to and reducing waste in their exploitation. In all of 
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these fields, a large part of the over-all problem is 
the determination of the actual state of the eeonomy— 
that is, the obtaining of reliable statisties. 

In this nation of so many people on so little land, 
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food production is the most pressing single problem. 
Current yields from the 15,000,000 acres under eul- 
tivation are not sufficient to feed the population of 
nearly 80,000,000 and in all likelihood never will be. 
Although Japan may succeed, by increasing both 
yields and acreages, in producing a bare subsistence 
requirement, we see no escape from the conclusion 
that food will always have to be imported, particularly 
in the light of the net increase in population of more 
than 1,000,000 per year. Any increase in the domestic 
food production is of interest, both to the American 
taxpayers, who paid more than $295,000,000 in 1947 
for food for Japan, and to the citizens of all of those 
countries who, during these last few years, have had 
to look beyond their own boundaries for food. The 
low fertility of Japénese soils, the shortage of fer- 
tilizers, the scarcity of unused arable land, and plant 
diseases are major obstacles to inereased food produc- 
tion. 

Before World War II, Japan was one of the world’s 
largest consumers of commercial fertilizers both in 
amount per unit area and in total tonnage, and prac- 
tically all the phosphate and potash fertilizer used 
was imported. The addition of reclaimed land to the 
total cultivated area and the steady growth of popu- 
lation make present and future fertilizer requirements 
greater than those of prewar years. In order to sup- 


plement the inadequate supply of domestie fertilizer, 
kigh priority has been given to the importation of 
ammonium nitrate, phosphate rock, and potassium 


salts. Since the end of hostilities, more than 1.590,000 
metrie tons of all types of fertilizer have been im- 
ported. Priority has also been given to the rehabilita- 
tion of factories for the manufacture of nitrogen 
fertilizer and for the conversion of phosphate rock 
and potassium salts to fertilizer. Japanese workers, 
under the supervision of General Headquarters per- 
sonnel, are mining phosphate rock in Angaur Island 
in the Palau group. These operations have eontrib- 
uted substantially to raise 1947 agricultural produc- 
tion to 93% of the 1931-40 level, whereas 1945 pro- 
duction was only 76% of that level. 

Although the Japanese have long recognized land 
reclamation as an important means of expanding cul- 
tivated acreage, past reclamation programs have been 
ill conceived and managed. At the beginning of 
the occupation, American agricultural specialists re- 
viewed the reclamation program of the Japanese 
Government and recommended revisions of certain 
plans and practices. Surveys of 370 areas proposed 
for reclamation are now in progress under the direc- 
tion of these men. Reclamation projects have already 
added about 770,000 acres of arable land to the cul- 
tivated acreage; improvement projects have added 
250,000 acres more. In addition to the land reclaim- 
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able for agriculture, Japan has about 3,000,009 acres 
of uncultivated, nonforested slopes which are bg 
investigated as possible pasture and forage lands for 
livestock. 

National land-use programs and better Planning fo, 
future production are urgently needed in Japan to 
insure maximum agricultural and forest returns. In 
order to provide a sound basis for these plans, Ameri, 
ean scientists have carried nearly to completion , 
reconnaissance soil survey. This survey, the first tp 
employ modern methods of classifying and mapping 
Japanese soils, allows comparisons between soil groups 
in Japan, as well as with soils of other parts of the 
world. It provides for the first time a general jp. 
ventory of soil types for the use of those agencies 
responsible for increased food production through 
land reclamation and improvement. 

American experts have worked with Japanese off. 
cials on problems of insect and plant-disease eontrol, 
Japanese spray equipment is antiquated, and dusting 
has had only limited use. Because of the poor equip- 
ment, as well as the scarcity of oil for the preparation 
of emulsions, the use of insecticide and fung'eide 
dusts is now being encouraged. New insecticides 
have been introduced. Japan is currently producing 
about 150 tons of DDT annually, and the manufacture 
of benzene hexachloride has been started. In an effor‘ 
to control virus and other diseases, an intensive pro 
gram has been initiated for producing certified whi 
potato seed. 

There are 666 national and prefectural agriculturl 
experiment stations, seed increase farms, livestock 
breeding farms, and sericultural service stations in 
Japan. In addition, 273 private laboratories and ed- 
ucational institutions are conducting research in agri- 
culture. Research in some fields was found to be 
highly developed and skillfully conducted. Some of 
the most notable work has been done in sericulture 
and small grain variety improvement and in cytoge- 
netics. Unfortunately, mueh of the agricultural r- 
search in other fields has been of little scientific or 
practical value. A lack of eentral guidance and ¢- 
ordination has resulted in extensive duplication of 
effort on some problems and neglect of other equally 
important phases of agriculture. Thus, economic as 
pects of agricultural production have received almost 
no attention from the research standpoint. 
design of experiments and statistical analysis of data 
are almost unknown. However, in spite of its weak- 
nesses, agricultural research in Japan has been tr 
sponsible for making Nippon the outstanding countty 
in the Far East in agricultural production. 

Agricultural extension work, as a means of di 
seminating the results of researeh, has been conducted 
by quasigovernmental agricultural associations. Al. 
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though this system has been effective in foreing farm- 
ers to adopt some improved farm practices, more than 
40,000 publie employees have ‘been required to carry 
out the program. After considerable study of Jap- 
anese agricultural research and extension, American 
lists recommended that the Japanese Govern- 
ment develop a closely coordinated research and ex- 
tension system. As a result of these efforts, the 
Japanese Diet on July 5, 1948, passed two laws which 

rovide a legal basis for reorganization of these lines 
of work. The first establishes in the Ministry of Ag- 
rieulture and Forestry an Agricultural Improvement 
Bureau which is responsible for the coordination and 
technical guidance of research and extension activities. 
The second provides the basis for the national govern- 
ment to conduct research and extension work coopera- 
tively with the prefectures. 

A corollary to the production problem is the ad- 
ministrative task of establishing staple food collection 
quotas to insure equitable distribution of crops in the 
existing inflationary economy. Accurate appraisals 
of the food situation had been hampered by the Jap- 
anese Government’s inadequate crop-reporting system 
which depended on reports hy local officials, respon- 
sible primarily to local agencies. To rectify this situ- 
ation, the Ministry of Agriculture and Forestry was 
assisted in establishing an autonomous Statistics Bu- 
reau, which controls branch offices at prefectural and 
village levels. Marked effectiveness of the new system 


| will not be attained for several years because of lack 


of trained personnel, but great improvement over the 
old system is expected. 

Although provision of a minimum calorie subsist- 
ence level for Japan is primarily an agricultural re- 
sponsibility, the principal sources of animal proteins 
in the Japanese diet are fish and other marine prod- 
ucts. Ameriean fisheries technologists have super- 
vised a program to make the best possible use of 
critically searee equipment and to increase imports of 
needed raw materials. Under this program, fishing 
boats have been built, fuel oil, cotton, abacdé, and other 


| fibers have been imported, net and twine factories 


and cold storage and refrigeration plants have been 
restored to use. Production has been increased from 
the 1945 level of 4,000,000-5,000,000 pounds to more 
than 7,000,000 pounds, which is about as much as the 
present fishing area ean support. 

Gen. MacArthur has authorized the Japanese to 
conduct Aataretie whaling expeditions during the past 
two years. These have been accompanied and super- 
vised by his personal representatives, and all opera- 
tions have been in accordance with the International 
Whaling Convention. Utilization of catches during 
the last expedition was well-nigh total. The yield 
from these operations has supplemented the Japanese 
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diet where it is most deficient, namely, in animal pro- 
tein and fat, and has ineluded valuable by-products. 
A third expedition, operating under similar conditions, 
will leave for the Antaretie this November. 

The productivity of the Japanese fisheries is due to 
more than the coordination of Western technology 
with the Japanese economy. Japan itself has done 
more research on technological and biological prob- 
lems in fishing methods and development of new fish- 
eries than has any other nation. Now, however, ex- 
ploitation has reached the point where some marine 
populations are being badly depleted. Unfortunately, 
also, corrective measures are not available, because 
little attention has been paid to the long-range and 
more eomplex problems of fish-population manage- 
ment. For a stable economy it will be necessary in 
the future to devote the major research effort to good 
management rather than to exploitation of these re- 
sources. American scientists are emphasizing to Jap- 
anese scientists, government officials, and indu&trial 
representatives the necessity of directing their research 
along those lines in the interests of sustained yields. 

In pursuit of these objectives, a committee of com- 
petent Japanese scientists and fishing industry repre- 
sentatives has been appointed by the Minister of Ag- 
riculture and Forestry to plan a reorganization of the 
aquatic research of both government and university 
facilities. The committee will also study the planning 
and financing of long-term programs and the efficient 
use of facilities. They have recommended the reor- 
ganization and elevation in status of the Bureau of 
Fisheries. Pursuant to this and supporting reecom- 
mendations, the Diet on July 1, 1918, reorganized the 
Bureau and gave it the higher status of a Fisheries 
Ageney, with broad powers to conduct the planned 
research projects, direct the practical application of 
the results, and supply information to Japanese fisher- 
men through extension programs. 

The concentration of wildlife in Japan is, to any- 
one familiar with conditions in the United States, 
appallingiy low. The diminution of wildlife up to 
now has been related closely to the increase in the 
population and the pressure for food. Legislative 
action has been taken to prevent extinetion of in- 
sectivorous birds and to halt the wholesale destruction 
of game in order to insure sustained yields. There 
is need for a well-conceived wildlife conservation pro- 
gram, but a great deal of effort will be required by 
Allied experts to initiate and exeeute such a program. 
The most obvious material benefits would not be in- 
considerable, for even as recently as the years from 
1931 to 1941 the annual harvest of wild meat averaged 
7,000 tons. 

Japan’s forests, which suffered from overcutting 
and insufficient replanting during the war, are now 
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subject to heavy demands for reconstruction. The 
major task of Gen. MacArthur’s staff in this field is 
to institute measures to counteract the wartime over- 
exploitation and at the same time to furnish necessary 
wood for fuel and contruction. Surveys show that 
Japan faces the possibility that its more desirable 
timber stands will be exhausted within 15 years. Less 
than 25% of the present forest area furnishes 85% 
of the annual timber production. The Government 
has a 5-year reforestation program which aims to 
place timber production on a sustained-yield basis. 
American foresters supervised the planning and ad- 
ministration of this program, through which 780,000 
acres have been reforested since the beginning of the 
occupation. They have the continuing objective of 
seeing that it is maintained rather than being post- 
poned and diminished, as were earlier reforestation 
programs. 

Although all accessible forest areas have been over- 
ent, approximately one-tenth of the total forest lands 
of Japan, or one-fifth of the wood volume, has been 
unexploited because of lack of roads. Some of these 
inaccessible areas are in Hokkaido; most of them are 
near large consuming centers on Honshu. Roads con- 
structed since the beginning of the occupation have 
made 495,000 acres of forest land accessible. Al- 
though this project is progressing satisfactorily, ma- 
terial shortages and increasing labor costs are imped- 
ing progress. 

Erosion control is closely related to reforestation. 


Japan’s rugged topography, heavy precipitation, long 
shoreline, and strong coastal winds contribute to 


serious erosion and to sand dune movement. The 
denuding of mountain slopes for many years has ag- 
gravated these problems. The removal of natural 
water controls has resulted in silting of river channels, 
which, in turn, has retarded the normal run-off of 
excess waters and increased the threat of floods in 
some of Japan’s most productive farmlands. Gen. 
MacArthur is stressing the replanting and manage- 
ment of the protection forests which have been dam- 
aged by excessive and unauthorized cutting. 

Material savings have been effected by introducing 
improved methods of processing pulpwocd. One of 
these, a semichemical pulping process adapted to pres- 
ent pulp mill equipment, yields one-third more pulp 
than the former process and gives consistently better 
guality papers. Another improvement was the ad- 
dition of locally procured voleanie ash to red pine 
pulp in order to overcome pine pitch difficulties in the 
manufacture of newsprint. Information on improved 

rocesses in manufacturing machine-coated and kraft 
papers has been given to the industry and is being 
used by paper mills. General specifications for vari- 
ous types of paper have been developed and used for 
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the first time in the Japanese paper industry, In 
the plywood industry, similarly, specifications have 
been adopted, and improvements in gluing techniques 
have also been effected. New processes for the utij. 
zation of forest and pulp mill wastes have been intro. 
duced. 

Emphasis in forestry research has been to establish 
coordinated programs designed to utilize wood mor 
efficiently and to increase the productivity of the foy. 
ests. The 13 central government experiment stations 
now have a single director, and much former duplica. 
tion of studies has been eliminated. The work of the 
other 34 experiment stations is being reviewed. 4). 
though industrial research is behind that of other jp. 
dustrial nations, progress has been made not only on 
wood waste and sulfite liquor saccharification for 
yeast fodder and alcohol production, but also on lignin 
utilization, wood fuel, and wood preservation. 

Let us turn now to mineral resources. The ¢oa] 
mining industry was in a particularly bad condition 
when World War II hostilities ceased. The demands 
of the war industries had forced a huge increase in 
coal production, with little coneurrent exploration, 
development, or maintenance. In late 1945 produe- 
tion had declined to only 600,000 metric tons per 
month; nonindustrial requirements alone were three 
times as much as this. Today, the minimum coal re- 
quirement is 36,000,000 tons annually, while produe- 
tion is about 31,500,000 tons. 

Programs of geological exploration and studies o’ 
engineering and social problems designed to help the 
Japanese Government to increase the productive ef. 
ficiency of the coal mines have been initiated. Ameri- 
can engineers have completed studies of mining tech- 
niques, equipment requirements, and labor utilization 
throughout the industry. Depletion of developed re 
serves in the mines, war damage to surface installa- 
tions, the accumulated effects of poor maintenance, 
and shortages of housing, materials, and equipment 
are the physical handicaps to increasing production. 
Economic diffieulties include the effeets of inflation, 
unsatisfactory labor relations, and monopolistic mab- 
agement. 

Surveys of the principal coal- and lignite-producing 
fields were made, and data on proved and potential 
reserves were assembled. Through the efforts of Gen- 
eral Headquarters personnel, a Coal Exploration A¢- 
visory Committee was formed to insure proper ¢ 
ordination and guidance of exploration activities by 
the Japanese Government agencies. This committee, 
which includes the best-qualified Japanese coal ged! 
ogists, engineers, and technologists, might be ¢ol- 
pared with the Regional Committees which operated 
under the chairmanship of the Regional Controller of 
the Ministry of Fuel and Power in England and 
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ghich have recently carried out surveys of each coal 
region in Great Britain. Current emphasis in Japan 
n the remapping and surveying of solid fuel de- 
posits, on preliminary geological field studies, on 
yismic prospecting on a national seale, and on re- 
lated research, aimed to extend present fields and 


is 0 


establish new reserves. 

The development of Japan’s meager petroleum re- 
surees has been slow. For the purpose of coordi- 
nating exploration and executing a balanced program 
of geological and geophysical surveying and explora- 
tory drilling, Gen. MacArthur sponsored the establish- 
nent of the Petroleum Exploration Advancement Com- 
mittee, the members of which are drawn from the 
Japanese Government agencies, private producers, 
and the universities. Several small new oil fields and 
extensions to two producing fields have been dis- 
covered. 

Although the reserves of coal are adequate to meet 
the requirements of industry, Japan has never been 
able to fill her requirements for metals from her own 
mines. Lack of foreign exchange, however, has made 
it imperative that maximum use be made of available 
mineral resources. As with the coal mines, over- 
production from metal mines during hostilities, with 
the concurrent lack of development and wearing out 
of equipment, has left mines in poor condition to 
meet present demands. Gen. MacArthur’s staff has 
conducted studies of the available metallic mineral 
resources. Both the geology of the deposits and min- 
ing and milling techniques were investigated. New 
blasting techniques introdueed by American engineers 
have inereased the speed of driving development work- 
ings. Efforts have been made to educate the Jap- 
anese in techniques of selective mining in the narrow 
veins, common to many of Japan’s mineral deposits, 
to reduce the quantity of barren waste being hoisted 
and processed through mills already in a serious state 
of deterioration from overuse. Some improvement 
in mill recoveries has resulted from insistence upon 
more attention to better control of mill feed and 
reagents, 

Pyrite, one of the few minerals of which Japan 
has adequate quantities to satisfy her needs, is the 
principal source of sulfur in her sulfuric acid industry. 
Close attention has been paid to maintaining produe- 
tion adequate to meet the sulfuric acid requirements 
of the fertilizer industry. 

No less than in other phases of the mining industry, 
wasteful praetices were found to be common in metal- 
lurgical plants. Merely by introducing new methods 
for the produetion of copper “starting sheets” for 
use as cathodes in electrolytic refining, man hours re- 

quired in this operation have been reduced by more 
than 50%, and, in addition, it has been found that the 
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percentage of rejects, because of faulty finished sheets, 
has been reduced from 25% to about 2%. By in- 
troducing improved “poling” techniques in refining 
electrolytic copper, General Headquarters technicians 
were able to reduce plant fuel consumption as much 
as 27%. Similar improvements are being introduced 
as rapidly as the industry can assimilate the new 
techniques. 

Research within the mining industry must be co- 
ordinated, and universities and mining companies must 
share their findings, if optimum utilization of Nip- 
pon’s meager but varied mineral resources is to be 
obtained. There is striking need for an extensive 
reorganization of the Japanese Mining Bureau, the 
past complexion of which has been largely political. 
Current recommendations eal] for the creation of a 
Research Division, staffed by competent technologists 
and directed to provide for a greater exchange of in. 
formation between public and private agencies. In 
addition, General Headquarters is advoeating that the 
laboratory facilities of the large mining companies 
be made available to both academic researchers and 
smaller mining companies. And related to research 
is the newly established centralized statistical section 
of the Japanese Mining Bureau, an organization that 
provides for the first time in Japan an agency for 
coordinating the gathering of mineral statistics. 

As a result of the study of all natural resources. 
it has become fairly elear that, while both Japanese 
science and Japanese technology are based on Euro- 
pean and American foundations, the liaison between 
them has been poor. Again, economic planning has 
never been considered on a national scale. Indiffer- 
ence toward national economic planning is a luxury 
Japan ean ill afford, but Japanese science and tech- 
nology have never been in a position to attack the 
problem on a practical basis. These shortcomings are 
particularly regrettable in a country of such limited 
per-capita resources. Gen. MacArthur has stressed 
the need for a centralized agency to coordinate na- 
tional planning programs in the interests of Nippon’s 
natural resourees. A first step was taken toward this 
goal by the creation of a Resources Committee, es- 
tablished by a Cabinet Order of November 13, 1947. 
This committee, which functions under the auspices of 
the Japanese Economic Stabilization Board, is ecom- 
posed of government and academie specialists in geog- 
raphy, mining, geology, metallurgy, forestry, agricul- 
ture, chemistry, and power engineering. Its first 
concern is to plan and coordinate government activi- 
ties relating to land, water, and energy utilization. 

At the same time that these technological changes 
were being instituted, the Supreme Commander took 
steps designed to lead the Japanese into a more dem- 
ocratie way of life. The social problems of present- 
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day Japan are intimately related to those of develop- 
ment of her resourees. The land reform program, 
which has been correctly singled out by all commen- 
tators as Gen. MacArthur’s most important reform, 
strikes at the roots of the feudalistie agrarian system 
which has held Nippon’s tenant farmers in economic 
bondage for centuries. This reform provides for 
the purchase of 4,500,000 to 5,000,000 acres, or ap- 
proximately 80% of the tenant-cultivated land. The 
tenants will become owners of that land. The pro- 
gram is being carried out smoothly and expeditiously. 
Most of the land subject to the reform has already 
been purchased by the Government, and 75% of it 
has already been resold to the tenants. The end of 
1948 will witness the successful completion of the 
historic and far-reaching reform. The economic and 
social status of Japanese farmers has been further 
improved through the dissolution of autocratie and 
regimented agricultural associations through which 
the Government dominated the agricultural economy 
during the war. Agricultural cooperative legislation 
enacted by the Diet in November 1947 authorizes 
farmers to organize, on a voluntary basis, democrati- 
eally controlled cooperative associations formed on 
internationally reeognized principles. 

In the fisheries, the long-continued pressure for 
food has resulted in the development of property rights 
in aquatic resources to a far greater extent than in 
any other country. While maintenance of a system 
of fishing rights is essential to retard depletion of this 
heavily burdened resource, the existing system is full 
of abuses, including excessive concentration of fishing 
rights, absentee ownership, exorbitant rentals, and a 
complexity almost beyond comprehension. Study of 
this problem has led to the preparation of two bills 
which, it is anticipated, the Diet will pass during the 
next session. The Fisheries Rights Bill will simplify 
the present classification of 6 groups and almost 3,000 
subgroups of rights into 5 groups and 7 subgroups. 
Rights will be granted according to an eligibility and 
priority schedule established by law to reduce per- 
sonal latitude by officials, committees elected by the 
fishermen from among themselves will arbitrate dis- 
putes, and actual operators alone will be entitled to 
fisheries rights. Provision is also made for a rational 
system to control intensity of fishing. The Fishing 
Cooperatives Bill will provide the machinery whereby 
fishermen can work together for their common inter- 
ests. 

Ownership of forest lands is divided roughly 
equally between the prefectures and national govern- 


ment on the one hand and private individuals oy the 
other. Individual holdings are for the most Part too 
small for efficient forest management and are not 
hindrance to social reform. Accordingly, since go. 
nomic considerations in this ease bulk larger than 
social considerations, the members of Genera] Head. 
quarters have opposed compulsory changes in owner. 
ship. 

In the field of mining and geology, programs of 
decentralization of economie power are now being de. 
tailed. General IHeadquarters personnel are cooper. 
ating in the development of these projects with the 
objective of maintaining the greatest efficiency of ys 
of the resources which is consistent with needed ye. 
form in management. A safety program for the egal. 
mining industry has also been proposed which includes 
safety education of the miners and regulations for 
mine operation at progressively higher levels over a 
period of years. It has the ultimate objective of at. 
taining Western standards of safety. 

The basic technical information obtained by mem- 
bers of Gen. MacArthur’s headquarters in the course 
of the surveys of Japan’s natural resources has been 
issued in a series of published reports whieh provide 
an analysis and a compilation of the most valuable 
statistical data on these subjects obtainable in Japan. 
They thus serve as points of departure for future 
investigations. Moreover, they are of practical value 
to Allied industry because for the first time they make 
available the information concerning Japanese natural 
resources and exploitation techniques. Sueh report 
are an index of Japan’s production potential and a 
prerequisite for determining policy toward postwar 
development of industry and foreign trade. Above 
all, these publications serve as a foundation for the 
evaluation of Japan’s capacity for achieving economic 
self-sufficiency. 

This account of the activities of the Natural Re. 
sourees Section has highlighted certain problems of 
resources utilization and the work of Allied scientists 
in assisting Gen. MacArthur to develop a sound basis 
for the formulation of reconstruction policies. It 
would fail in its intent, however, if it did not make 
clear the fact that other staff sections of General 
Headquarters and the Military Government teams of 
the Eighth U. S. Army have made comparable cor: | 
tributions in their respective fields toward the solution 
of the basic problem of the Allied Powers—the de 
velopment of a sound economy for a free, noncolonial, 
democratic Japan, for a Japan that will neither need 
nor want to wage war again. 
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ppointed research associate at the 
Marine Laboratory, University of 
Miami, Florida. 









Jacques Rousseau returned to the 
Montreal Botanical Garden at the end 
f August after performing a botanical 
urvey of northern Quebee along the 
Kogaluk and Payne River, a sector 
hich, for the greatest part, was being 
sited for the first time. He was ae- 
ompanied by E. Aubert de la Riie, 
peologist, Jean Michea, archeologist 
nd ethnologist, and Pierre Gadbois, 
peographer., 





















Miguel Covarrubias, famous Mexi- 
an urtist and author, will be Walker- 
Ames professor of anthropology at the 
Jniversity of Washington, Seattle, dur- 
ng the fall quarter. 










David Nicol, formerly of the Uni- 
ersity of Houston (Texas), has been 
ppointed associate curator of Inverte- 
rate Paleontology and Paleobotany 
t the U. S, National Museum, Wash- 
ngton, D. C. Dr, Nicol will be in 
harge of Tertiary fossils. 











Cecil J. Watson, professor of medi- 
ine, University of Minnesota Medical 
School, will deliver the first Harvey 
mecture of the eurrent series at the 
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New York Academy of Medicine on 
October 21. Dr. Watson will speak on 
‘*Urobilin and Stercobilin.’’ 


E. U. Condon, director of the Na- 
tional Bureau of Standards, left for 
Paris October 1. Dr. Condon will 
serve as chief of the U. S. delegation 
to the International Conference on 
Weights and Measures, which will be 
held October 12-21. KE. C. Critten- 
den, associate director of the Bureau, 
who preceded Dr. Condon to Europe, 
will also attend the Conference. 


Friedrich P. Ellinger, of Koenigs- 
berg, Germany, has recently joined the 
permanent staff of the Navy’s Re- 
search Institute at the Naval Medical 
Center, Bethesda, Maryland, as teehni- 
cal director of all research in the field 
of radiation biology. Dr. Ellinger, 
who beeame an American citizen in 
1944, has been associated with the 
Long Island College of Medicine as di- 
rector of its Laboratory for Experi- 
mental Radiation Therapy Research 
and with the U. 8S. Veterans’ Hospital 
at the Bronx, New York, as a consult- 
ant. 


Ralph W. G. Wyckoff, of the Na- 
tional Institutes of Health, Bethesda, 
Maryland, left recently for Europe. 
While there, Dr. Wyckoff, who is 
known for his research on the bio- 
physical preparation and the electron 
microscopy of purified viruses, will 
receive an honorary doctor’s degree 
from the Faculty of Medicine of Mas- 
aryk University, Brno, Czechoslovakia. 
This is the first such degree bestowed 
by the University since the end of the 
war. 


Walter H. Voskuil has been ap- 
pointed professor of mineral economics 
at the University of Illinois. Dr. 
Voskuil will also continue his work 
with the State Geological Survey. 


C. Donnell Turner, formerly of the 
Department of Zoology, Northwestern 
University, has been appointed as- 
sociate professor of biology at Utica 
College of Syracuse University. 


Toivo M. Liimatainen has been ap- 
pointed to the staff of the National 
Bureau of Standards, where he will 
work on the engineering and develop- 
ment of microwave tubes. Mr. Liima- 
tainen has done extensive work on the 


design and development of microwave 
oscillator tubes and gas discharge 
tubes, us well as on the design and ap- 
plication of high back-voltage selenium 
rectifiers. 


Awards 


Leo C. Massopust, of the Marquette 
University School of Medicine, was 
named first Annual Award winner by 
the Board of Directors of the Bivlogi- 
cal Photographie Association at the 
Association’s recent convention in 
Philadelphia. He received the award, 
as anatomical artist, medical photog- 
rapher, and radiographer, for «his 
extensive contributions to the aims, ae- 
tivities, and ideals of biological pho- 
tography and was also cited for his 
activities as editor of the Association’s 
journal, 


Marston T. Bogert, emeritus pro- 
fessor of organic chemistry, Columbia 
University, has been chosen as the 
first recipient of the recently estab- 
lished Medal of the Society of Cos- 
metic Chemists. The award is made 
‘*for outstanding professional] contri- 
butions,’’ and the presentation will 
take place at a specia] meeting of the 
Society in New York City on the 
evening of December 8. 


Duncan A. MacInnes, of the Rocke- 
feller Institute for Medical Research, 
has been awarded the Edward Good- 
rich Acheson Medal and Prize for out- 
standing contributions to the science 
of electrochemistry. Presentation of 
the medal and prize will be made at 
the couvention dinner of the Electro- 
chemical Society to be held at the 
Hotel Pennsylvania in New York City 
on October 14. Dr. MacInnes, who 
has been associated with the Rocke- 
feller Institute since 1924, formerly 
served as president of the Electro- 
chemical Society and held the Sigma 
Xi National Lectureship in 1940. 


of Boston and 
Massachusetts, 


George Graves, 
Martha’s Vineyard, 
has been named the 1948 winner of 
the James R. Jewett Award. This 
award is presented annually by the 
Arnold Arboretum of Harvard Univer- 
sity to the individual making the most 
significant contribution to the improve- 
ment of the native beach plum. Mr. 
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Graves was recognized for his experi- 
ments in producing more consistent 
fruit set and later blooming varieties. 
The annual award was made possible 
by a grant of money given to the 
Arnold Arboretum by James R. Jewett, 
emeritus professor of Arabic at Har- 
vard. 


Fellowships 


The National Research Council of 
Canada has awarded 31 medical fel- 
lowships varying in amount from 
$1,500 to $2,500 to graduates in medi- 
cine for postgraduate research during 
1948-49. The grantees represent 10 
different universities, including one in 
Australia and one in England. Fellow- 
ship holders will carry on their work 
at 8 universities, as follows: McGill, 
8; Montreal, 1; Queen’s, 4; Toronto, 
7; Western Ontario, 8; Manitoba, 1; 
Oxford, England, 1; and Zurich, Swit- 
zerland, 1, 


The Atomic Energy Commission 
has announced the award of 162 new 
research fellowships in the physical, 
biological, and agricultural sciences to 
applicants from 30 states who will 
study in 43 different institutions. The 
number of graduate students selected 
for training under the AEC-financed 
fellowship program during 1948-49 
now totals 206. Under this program, 
which is designed ‘‘ te insure continued 
expansion of research and development 
in atomic energy and related fields, 
to alleviate the shortage of trained 
scientists and technicians, and to assist 
in the acquisition of a growing fund 
of theoretical and practical knowl- 
edge,’’ awards have been made both 
to researchers already holding the 
doctor’s degree and to students work- 
ing toward the degree. 

The National Research Council, 
which is administering the program, 
will continue to accept applications, 
and additional awards will be made 
this fall and next spring. 


Two fellowships for training in 
enzyme chemistry have been made 
available by the Williams-Waterman 
Fund of the Research Corporation to 
the Institute for Enzyme Research of 
the University of Wisconsin. One of 
the fellowships is intended for recent 
graduates with a Ph.D. degree; the 
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other, for a more senior investigator. 
The stipends will range from $3,000 to 
$4,000. Applications should be sent to 
Dr. D. E. Green, of the Institute for 
Enzyme Research. 


Colleges and Universities 


“Frontiers in Chemistry” will 
again be the subject of a symposium 
lecture series this autumn at Wayne 
University. Eight consecutive Monday 
evenings will be devoted to the series, 
with outstanding chemical scientists 
from midwestern and eastern universi- 
ties appearing as lecturers and discus- 
sion leaders for each program, 

The participants will go to Detroit 
under the joint auspices of Wayne’s 
Department of Chemistry and the In- 
ternational Society of the Friends of 
the Kresge-Hooker Library. 

Roger Adams, head of the Chemistry 
Department at the University of IIli- 
nois, will speak at the initial program, 
Monday, October 11. This program, 
like others in the series, is scheduled 
for 7:00 P.M. 

Subsequent lecturers and their sub- 
jects will be: October 18—W. H. 
Zachariasen, Department of Physics, 
University of Chicago, ‘‘ Crystal Chem- 
istry of the 5F Series of Elements’’; 
October 25—F. H. Westheimer, De- 
partment of Chemistry, University of 
Chicago, ‘‘A Quantitative Theory of 
Steric Effects’’; November 1—Wil- 
liam 8. Johnson, Department of Chem- 
istry, University of Wisconsin, topic 
to be announced; November 8—John 
C. Bailar, Department of Chemistry, 
University of Illinois, ‘‘Sterecochem- 
istry of the Metal Amines’’; Novem- 
ber 15—Christopher Wilson, Univer- 
sity of London and Ohio State 
University, ‘‘The Mechanism of Re- 
duction’’; November 22—James J. 
Lingane, Department of Chemistry, 
Harvard University, ‘‘New Develop- 
ments in Electro-Analytical Chemis- 
try’’; and November 29—Lynne L. 
Merritt, Department of Chemistry, 
Indiana University, ‘‘Chelate Com- 
plexes in Analytical Chemistry.’’ 

A nominal registration fee of $5.00 
for the entire series is being charged. 
Requests for registration cards should 
be addressed to Prof. Neil E. Gordon, 
coordinator of the series, and ac- 
companying checks should be made 
payable to Wayne University. Ar- 


rangements may be made by quali 
persons to earn graduate cregy 
they so desire. 


Installation of a 25-Mev beta, 
has just been completed in the 
partment of Physics at the Univers: 
of Saskatchewan, Saskatoon, (p,; 
Funds for the betatron, one of 
first to be built commercially anq ; 
livered to a university laboraty 
were supplied by the Canadian Ato 
Energy Control Board, the Natig 
Research Council, the Cancer Instity 
and the Province of Saskatchoy, 
Less than a year after the order y 
placed with Allis-Chalmers of Mil, 
kee, and the ground broken for 4 
building (especially designed for 4 
purpose and erected by the Proving; 
Government), the installation y, 
completed. The experimental wo 
already begun, will be conducted maiy 
under the direction of four members; 
the Department of Physics: Ff. 
Harrington, department head, R, } 
H. Haslam, H. E. Johns, and L, Kat 


The University of Illinois Colleg 
of Veterinary Medicine has recen 
enrolled its first group of student 
for the 4-year professional veterina 
course leading to the degree of docts 
of veterinary medicine. Each of th 
24 students accepted in the College } 
completed two years of preveterin 
training. The B.S. degree may } 
conferred upon the students at 
end of their second year of veterin: 
training. Upon the completion of tt 
proposed new buildings, larger vete 
inary classes will be accepted. The 
new buildings will consist of a baa 
science building and an addition 
structure to house the activities of t 
Department of Veterinary Clini¢ 
Medicine and the diagnostic service 
the College. 


The University of Massachusett 
has announced the following staf 
ditions: David W. Bishop, formerlt 
associate professor, University of Ill 
nois, as professor of physiology ; Jam 
G. Snedecor, formerly of Louisial 
State University, as assistant profes 
sor of physiology; H. Dunean Roll 
son, formerly an instructor at Ambhers 
College, as assistant professor of 200 
ogy; and M. S, Cornell and Herbert J 
Berman as new zoology instructors. 
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sity and at one time head of the Di- 
vision of Experimental Physics at Los 
Alamos, has been in direct charge of 
the final design of the buildings and 
their equipment. 


program of research and project 
rreering ON land, at sea, and in 
air is under way, utilizing the 
jities of the Allan Hancock Foun- 
tn for Scientifie Research, the Uni- 
sty of Southern California College 
Aeronautics, and the new U.S.C. 
ine Laboratory ship, Velero IV. 
ording to Capt. Allan Hancock, 
) serves as director of the three 
pps, the new program will pursue 
oratory, fundamental, and develop- 
tal research projects for govern- 
tal and industrial organizations on 
onprofit basis. Maurice Nelles, of 
College of Aeronauties, has been 
ned engineering and research man- 
r with responsibility for technical 
scientific management of the re- 
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Meetings and Elections 


The Midwest General Meeting of 
the American Institute of Electrical 
Engineers will be held October 18-22 
in Milwaukee, Wisconsin, with head- 
quarters at the Schroeder Hotel. 
Thirty-four technical sessions and con- 
ferences in the broad fields of power, 
industry, communication, and basic 
sciences have been arranged. The 
conference sessions on industrial con- 
trol, material handling, and automatic 
contouring have been scheduled so as 
to permit inspection trips to corre- 
sponding Milwaukee industries. E. 
W. Seeger is acting as chairman of the 
Midwest General Meeting Committee. 


reh projects. 


he $2,000,000 Laboratory of Nu- 

Studies which was dedicated 
ober 7 at Cornell University (see 
ace, October 1, p. 348 and this 
k’s cover) consists of a main lab- 
tory building and an adjacent struc- 
housing a 300-Mev synchrotron, 
which Cornell physicists hope to 
duce mesons, The main laboratory 
ding contains 16 single and 3 
four radiochem- 
y laboratories, two machine shops, 
electronics shop, stockrooms, syn- 
otron control and detector rooms, 
f a roof deck for cosmic-ray re- 
rch, exclusive of conference rooms 
As staff for the 
Laboratory, which will be directed 
Robert R. Wilson, there will be 18 


nembers ¢ 
es: £, 

ad, R, } 
d L, Kat 


iS recent] 
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The postponed 16th Congress of 
the International Geographical Un- 
ion is to be held in Lisbon, Portugal, 
April 8-15, 1949, with a series of 
excursions following the _ sessions. 
George B. Cressey, of Syracuse Uni- 
versity, chairman of the National 
Committee of the United States, has 
recently returned from a meeting of 
the Executive Committee of the Union 
held in Brussels and reports that the 
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a 7 ulty members, 24 other full-time German and Japanese Committees are 

ai, le ° 

P val ff members, 11 graduate research to be recognized as soon as they re- 
a baal ' . . , P 

aais stants, and 6 part-time or tempo- organize. Italy is already an active 

1d. dition 


member. The nongovernmental char- 
acter of the Union was reaffirmed, and 
it was emphasized that the Lisbon 
Congress is open to all professional 
geographers, irrespective of political 
considerations. 


vy technicians, 
ies of th 
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The present Laboratory facilities 
an outgrowth of a broad program 
both theoretical studies and ex- 
imental work begun in the 1930s 
a handful of nuclear physicists, 


achusett 
ong whom were Hans A. Bethe, M. 


staff a . 5 ae 

we miley Livingston, Robert F. Bacher, The American Association of 
> of Ie Lyman G. Parrat. These men, Blood Banks held its first annual 
a tking with Lloyd P. Smith and meeting at the Hotel Statler, Buffalo, 


ouisianamee’ ™embers of the staff, continued New York, August 26-28, immediately 


t profi ‘ir research, and in 1946 the Lebo- following the International Hematol- 
a Roll ry of Nuclear Studies was officially °gy Society meeting. According to 
amber ablished with Dr. Bacher as diree- Marjorie Saunders, Association secre- 
of sed The latter was soon appointed tary, approximately 200 persons at- 
orbert Je ber of the Atomic Energy tended the various sessions. There 
hia mmission, and since that time Dr. were also a number of foreign guests. 


ison, formerly of Harvard Univer- The registrants, representing 28 states 
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and 6 foreign countries, indicated 
much interest in the program of scien- 
tific and administrative papers. 

At the business meeting Ralph G. 
Stillman, of the New York Hospital 
Blood Bank, was elected president; 
Thomas H. Seldon, of the Mayo Clinic 
Blood Bank, president-elect; Ernest 
Witebsky, Buffalo General Hospital 
Blood Bank, vice-president; W. Quinn 
Jordan, Salt River Valley Blood Bank, 
Phoenix, Arizona, treasurer; and Miss 
Saunders, who is located at the Wil- 
liam Buchanan Blood Center, Baylor 
University Hospital, Dallas, Texas, 
secretary. Directors for the 8 dis- 
tricts were also named. 





Information regarding proceedings 
of the meeting and membership in the 
Association may be obtained from the 
office of the secretary. 


The Division of Fluid Dynamics, 
established by the Council of the Amer- 
ican Physical Society in June 1947, 
has been organized. By-laws have 
been formulated and approved by the 
Council. Under these by-laws an elec- 
tion was held in which the following 
were elected members of the Executive 
Committee: Jesse W. Beams, Howard 
W. Emmons, Theodor von Karman, 
for a one-year term; Hugh L, Dryden 
and Paul 8S. Epstein, for a two-year 
term; Raymond J. Seeger and John 
G. Kirkwood for a three-year term. 
A ballot by the Executive Committee 
has completed the organization by the 
election of R. J. Seeger, chairman, H. 
L. Dryden, vice-chairman, and H. W. 
Emmons, secretary-treasurer. Thus, 
the work of the original Fluid Dy- 
namics Committee, consisting of H. 
L. Dryden, H. W. Emmons, J. G. 
Kirkwood, C. B. Millikan, R. J. See- 
ger, T. von Karman, and J. von Neu- 





mann, which has functioned for several 
years, will be continued in the future 
by the new Division. 

H. W. Emmons has reported as fol- 
lows with respect to the Division’s 





meeting this past summer: 
During the latter part of June a 
three-day symposium on heat transfer 


and fluid mechanics was held in the 


Los Angeles area under the auspices 


of the University of California at Los 
Angeles, the University of Southern 
California, and the California Insti- 
tute of Technology. 
on Wednesday, June 23, were held 


The meetings 
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under the joint sponsorship of the 
symposium and of the Fluid Dynamics 
Division. This joint meeting proved 
to be highly suecessful in view of the 
caliber of the papers presented and the 
presence of a large number of workers 
in the field from all parts of the 
United States, The meeting was 
opened by a paper from T. von Kar- 
man on ‘‘Progress in the Statistical 
Theory of Turbulence,’’ which pre- 
sented developments and extension by 
the author of the isotropic turbulence 
theories of Kolmogoroff, Heisenberg, 
and others, and included certain speci- 
fic predictions which have been satis- 
factorily checked by recent experi- 
ments. The second paper, ‘‘ Viscous 
Effects in Compressible Flow,’’ by Dr, 
Lagerstrom of CalTech, and two of his 
graduate students, gave preliminary 
results obtained during an investiga- 
tion sponsored by the ONR. A theo- 
retical study has been made of certain 
simplified flows in which both com- 
pressibility and viscosity effects are 
important. Somewhat idealized cases 
have been set up which permit both 
linear and nonlinear treatments of the 
problem. 

The following very interesting ex- 
perimental papers on interferometry 
were presented: ‘‘Some Heat Transfer 
Studies With the Zehndermach Inter- 
ferometer,’’ by Ernst R. G. Eckert, 
and ‘‘ Interferometer Studies of Super- 
sonic Boundary Layers,’’ by Rudolf 
W. Ladenburg. The techniques de- 
seribed by these two authors have al- 
ready produced important results, and 
it is quite apparent that they will be 
of great importance in the future study 
of compressibility flows. 

In the first afternoon session the 
following three papers were given: 
‘*A Simplified Theory of Porous Wall 
Cooling for Turbulent Flow,’’ by W. 
Duncan Rannie; ‘‘ Experimental Study 
of Cooling by Injection of a Fluid 
Through a Porous Material,’’ by TI. 
L. Wheeler and Pol Duwez; and 
‘*Studies of the Gas Phase Tran- 
spiration Cooling Process Using Air 
as a Coolant,’’ by Joseph Friedman, 
The new technique of transpiration 
cooling, which has been made possible 
by recent developments in powder 
metallurgy, appears to have great im- 
portance in connection with the cooling 
of rocket motors and of other con- 
tainers subjected to extremely high 
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temperatures. The three papers in- 
dicated that very considerable progress 
has already been attained and that 
still more may be expected as the field 
is further investigated. The following 
two theoretical papers dealing with 
heat transfer problems also proved to 
be of great interest: ‘‘Heat Transfer 
in a Laminar Boundary Layer on a 
Porous Flat Plate With Fluid Injec- 
tion,’’ by S. W. Yuan, and ‘‘ Stability 
of the Laminar Boundary Layer With 
Injection of Cool Gas at the Wall,’’ 
by Lester Lees. The session was closed 
with a paper by Lindquist on ‘‘ The 
Theory of Flow of Pseudo-Plastic 
Systems. ’’ 


Deaths 


Horace J. Macintire, 68, professor 
of mechanical engineering at the Uni- 
versity of Illinois, died July 15 in 
Urbana, 

Clarence C. Vernon, 52, head of 
the Chemistry Department, University 
of Louisville, died suddenly September 
20 in Louisville, Kentucky. 

Wallace A. Wilson, 63, Philip 
Schuyler Beebe professor of mathe- 
matics at Yale University, died Sep- 
tember 21 at his New Haven, Connecti- 
cut, home. 

Louis Cohen, 71, consulting en- 
gineer, author, and professor of elec- 
trical engineering, died in Washington, 
D. C., on September 28.  Interna- 
tionally known as a pioneer in the 
field of radio, Dr. Cohen had variously 
served with the National Bureau of 
Standards, as faculty member of 
George Washington University, and as 
consulting engineer for the War De- 
partment. 





“Teaching Elementary Science,” a 
new bulletin, has recently been issued 
the Office of Edueation, FSA. 
Prepared by Blenn O. Blough, spe- 
cialist in elementary science, and his 
assistant, Paul E, Blackwood, the 
booklet outlines the place of science 
in children’s lives and in the elemen- 
tary school] program, along with prac- 
tical methods of science teaching. 
Copies (Bulletin’ 1948, No. 4) are 
available at $0.15 each from the Su- 
perintendent of Documents, U. 8. 
Government Printing Office, Washing- 
ton 25, D. C. 


by 


An experimental atomic , 
plant for studies of the gone, 
of electric power from nuclear on 
is to be located on 4,500 acres of 
to be acquired by the Atomic Ene 
Commission in Saratoga County, 
York. The plant will be part o 
facilities of the Knolls Atomic p, 
Laboratory, which is  operateg 
AEC by the General Electrie Com, 
at Schenectady. The nuclear ry 
heart of an atomie power plant, 
differ appreciably from the png 
tion reactors used at the Commigsiy 
Hanford Works. The new Knoll 
actor is one of two being designe 
pecially for studying high-temper 
operation and the production of po 
Choice of the location depended oy 
proximity to the plant and laboraty 
of the General Electrie Company, j 
availability of water and power, { 
suitability of underlying format 
for installation of heavy concrete s 
tures, and the utilization of land of| 
agricultural productivity than that 
other sites considered, while the g 
of the tract was determined by sat 
and security requirements and the @ 
placement of as few people as} 
sible. 


Make Plans for— 


6th Annual Pittsburgh Confere 
on X-Ray and Electron Diffracti 
November 19-20, Carnegie Lustit 
of Technology. 


Optical Society of America, ® 
annual meeting, Oetober 21-23, Ho 
Fort Shelby, Detroit, Michigan. 


Symposium on Ultrasonics 4 
Macromolecules, October 3, ? 
technic Institute of Brooklyn. 


American Mathematical Sociel 
October 30, New York City. 


American Society for the Stu 
of Arteriosclerosis, annual scien 
meeting, October 31—-November |, 
tel Knickerbocker, Chicago, Illi 


American Institute of Chemi 
Engineers, annual meeting, Novel 
7-10, Hotel Pennsylvania, New Yd 
City. 


Geological Society of Ameri 
Mineralogical Society of Ameri 
Paleontological Society, and Sot! 
of Vertebrate Paleontology, \°™ 
ber 11-13, New York City. 
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munologic 
‘«‘Tmmunology’’ refers to a study of immunity or re- 


% Comp ‘tance to infection. The word ‘‘immunity’’ implies 

Car r P ‘ ; 

‘ty thing with regard to any specific mechanism whereby 
’ > 

the prog ae 


Immunity is a concept, implying that various constitu- 
ional factors may lead to ah unusual resistance to infee- 
‘on, The one thing implied about the nature of these 
actors is that they are constitutional. The absence of 
nosquitoes or the death of bacteria may lead to what ap- 
years to be immunity, but it is not. Some factors which 
ad to a greater than normal resistance must reside in 
he exposed person. 

Another word commonly used in bacteriology is ‘‘serol- 
gy.’’ This refers basically to the study of any reac- 
jons in which the serum of the blood is a component, 


MM isgig 
’ Knollg 
lesigned 
em pera 
N of po 
nded on 
aborato 
myxiny, { 
power, { 
formati 
crete st 


land oft it is proper and helpful to restrict it to the study 
an tha Af reactions between protcins, called antigens, and certain 
le the mmelobulins, called antibodies, found in the serum of the 


| by satdmmplood of animals inoculated with these proteins. Serol- 
nd the dammpcy deals with specifie observable reactions; in this sense 
le as yet is observational rather than conceptual. The word 


‘serology’’ implies nothing as to biologie connotations. 


Let us now turn to a chapter on ‘‘immunology’’ in 
ny textbook. In the first paragraphs we get an idea 
pf the concept that resistance to infection varies; hence, 
here may be, relatively, the extremes, susceptibility and 
mmunity. The gradient is given a fictitious solidity by 
bounding it with rigid definitions incompatible with so 
broad a coneept, but it is there. There is an apologetic 
rica, Sig™mmote; philosophie ideas are unworthy of mention in 
-23, Homeerious seience beeause they eannot be weighed. 
rin, The chapter then shifts, frankly or subtly, to a dis- 
wien i assion of what it ealls the mechanism of immunity. 
3, Pi his is introduced by a discussion of antigens and anti- 
ri bodies in which we learn that complex proteins, or anti- 
Rens, when injected into animals, stimulate the forma- 
ion of antibodies. When properly mixed, antigens and 
antibodies produce some demonstrable reactions. 

In conneeting the concept of immunity and the facts 
of serology, the text encounters semantic difficulties. It 
alks about **defensive mechanisms’’ and ‘‘protective’’ 
antibodies. Animals are ‘‘immunized.’? Cautious writ- 
rs let readers eatch themselves in these traps; less 
‘autious writers say flatly that the mechanism of im- 
munity depends on antibodies. Readers are told or led 
0 believe that serology is a study of the mechanism of 
coal ep If asked, most authors would admit readily 
acoetl am Wes: mechanical, chemical, and other factors con- 
"Sociellthom by Pica The reader of the text cannot ask 

Nore Wes fo oo § not get this impression. 
read rargument. The concept of immunity does 
ply any specific mechanisms. They are unquestion- 
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ably comp'ex. They need not be alike in two different 
diseases. Serology, a study of observed reactions be- 
tween antig ~s and antibodies, implies nothing intrin- 
sically connected with immunity. 

Possible relationships between immunity and serologic 
reactions constitute a third step in argument. Both the 
thoughts and the science behind immunology and behind 
serology are initially distinct. If we postulate as a 
third step that immunity is only an expression or a con- 
sequence of serologic reactions, we find more exceptions 
than agreements, but that need not concern us here. 
The point is only that the concept of immunity and the 
observations of serology shou!d always be considered 
separately. Any move to bring them together should be 
deliberate and specifie for specific situations. The causal 
connection is not general. Experts properly may argue 
about the relationships in any specific case. They cannot 
properly argue about either the immunologic concept or 
the serologic facts. Both the solidity of argument and 
clarity of understanding are improved by definite separa- 
tion of these two ideas. Separation can be accepted 
equally by ardent believers in serologic explanations of 
immunity and by those who have other theories for 











explanation. 

Once the divorce is effected, the semantics offers no 
trouble. We may inoculate an animal rather than ‘‘im- 
munize’’ it. To neweomers, the thought of ‘‘immun- 
izing’’ a rabbit is puzzling. How can you ‘‘immunize’’ 
a rabbit by inoculating it with a harmless substance, say 
the white of an egg or the dead bacilli of typhoid fever, 
to which in the living form the animal is resistant? 
When we collect serum from the blood of this rabbit, 
surely we may better eall it an antiserum than an ‘‘im- 
mune serum.’’ | Andrews, in his recent J/istory of scien- 
tific English, objects to ‘‘immunopolysaccharide’’ be- 
cause it comes, a bit pompously, from three languages. 
We add oil to his good fire. The word is serologic; it 
refers to a form of antigen. Whether or not it has to 
do with immunity is open to debate with cach substance 
to which these 8 syllables may be applied. Often, at 
least, there is no connection. 

The phrase ‘‘immune serum’? is startling to newcomers. 
Flow can a serum be immune or susceptible? Even if 
the serum could produce an immunity, usually not to the 
point, the serum is not immune. The phrase refers only 
to sera which contain antibodies. No immunologic 
thought is even possible with most of these sera. The 
word antiserum covers every thought involved without 





complicating the semantics; it does not imply too much, 
it inhibits no one’s thoughts, it adds no new word or 


new connotation. 





The semantic confusion of immunologic and serologic 
ideas distorts the thinking of students and their teachers 
and inhibits the development of our knowledge. Simple 
serologie explanations of immunity have caught the fancy 
of bacteriologists who should know 
quently are accepted by those who depend on bacteriolo- 
gists for their bacteriology. For 50 years, 
eause of a disease has been discovered, an immunizing 
vaccine and a therapeutic serum are immediately prophe- 
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better and conse- 


whenever the 








sied because, by serologic theory, immunity is simple. 
The idea has an anthropocentrie or teleologie appeal. It 
satisfies our curiosities. We like to think that everything 
is designed for our own good. Investigators work on 
serologic problems, report serologic observations, and 
then draw immunologic conclusions. Serology is labora- 
tory stuff, but immunology is Big Time. Experts, on 
whom we must rely for authoritative information, have 
an obligation. Bacteriologists have rested their conclu- 
sions on a misleading argument for so long that they 
fool even themselves and each other. 

The simple thought that antigens and antibodies ex- 
plain immunity leads to serious errors with vaccines and 
therapeutic antisera. The persistence of searches for 
good vaccines is a tribute to human optimism. The per- 
sistence of the sophistry that anything which stimulates 
the production of antibodies is a vaccine is remarkable, 
but it is no tribute. The introduction of an antigen into 
an animal necessarily, by definition, stimulates the pro- 
duction of antibodies. The literature is full of writers 
who, after introducing evident antigens, express surprise 
over the discovery of antibodies. To argue that a vac- 
cine produces a resistance to infection because it has 
stimulated the production of antibodies confounds theory, 
speculation, and fact. It would be equally logical to 
account for the immunity by the sore arm produced and 
to vaccinate with a club. Thousands of purported vac- 
eines have failed immunologically; all stimulated the pro- 
duction of antibodies. No vaccine could fail if we accept 
the fallacious confusion of immunology and serology. 
Vaccines do fail, often, immunologically. 

Although the serum of any animal which has been in- 
oculated with antigen must contain antibodies, the anti- 
serum may have no immunologic value. There is often 
no possible relation to immunity. Are we to suppose that 
the inoculation of a person with the organisms which 
cause fire blight of pear trees would be an immunizing 
process? There would be antibodies. 

Here is a specific example. Typhoid vaccine, one of the 
few svecessful vaccines, confers a significant resistance. 
Those who are vaccinated rarely have typhoid fever after 
ordinary exposure. This is demonstrated by the rates 
of infection in vaccinated and in unvaccinated persons in 
regions in which the disease is common. An attack of 
typhoid fever also confers an adequate immunity in those 
who recover. There is exposure to the antigenic com- 
ponents of the bacillus of typhoid fever with either in- 
fection or vaccination. Therefore, antibodies are formed. 
Should we yield to the temptation to argue that the im- 
munity is caused by the antibodies? The factual obser- 
vation is only that in this case antibodies and immunity 
usually coincide. But apparently serum of high antibody 
content is not of immunizing value, and quite surely per- 
sons with very little antibody after vaccination are as 
immune as those with much. We may also argue that 
in any infection permitting absorption of antigen there 
are antibodies, but in only a few do we have immunity 
or vaccines. That immunity and antibodies coincide 
proves nothing about causal relationship. Other expla- 

nations of the immunity have a stronger claim. 
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We are reporting an experiment. These ideas }, 
been tried consistently on many academic and pro, 
sional students. It is no trouble to lecture without »;, 
ing serology and immunology. It antagonizes no y, 
and it disturbs no one’s right to decide when he wig 
to relate immunity and serology. None of us wor; 
with our classes uses the inappropriate terms, sy) 
‘‘immunizing’’ a rabbit; each catches these phrases y}, 
others use them. There is no dogma in this. The dog, 
is in the enforced relationship between immunity an 
serology, not in the freedom which we should lik 
promote. 

The origin of the confusion does not excuse it, }y 
reactions between toxins, which are also antigens, aj 
their antibodies happen to result in the neutralization 
the poisonous properties of the toxins. This early , 
servation, antedating other serologic observations, cop, 
bines an immunologic concept and a serologic observatig, 
Serologic principles arose from this observation and ply 
nomena observed later. Introduce the white of an oy 
into a rabbit and there is stimulated the formation ¢ 
antibodies which will precipitate the white of an oy 
There is no immunologic thought whatever in thi 
Serology has expanded to a useful and moderately ex 
branch of science. It is incumbent upon us to keep j 
separate from immunity except when the connection 4 
clear and irrefutable. Only after immunologic thought 
and serologic facts are each separately understood ca 
possible relationships be examined. First, there is th 
immunologie concept concerned. Second, there are tk 
observed serologic phenomena. Third, there may & 
considered combinations. Occasionally, and not ofter 
immunologic phenomena appear to _ have 
mechanisms. 

We plead for separation of the concept of immunity 
and the phenomena of serology. Separation leads t 
a more precise expression of facts and arguments ani 
to fewer fallacious deductions from our observations 
Separation can be done with language, but so deeply i 
the error planted that bacteriologists ean get out of il 
only by prolonged effort. We owe this effort to st 
dents and to others who wish to grasp something of si 
entific thought. We owe it to science, built upon reliant 
in the observations and logic of specialists in each com 
ponent of science. 


serologie 


M. 8S. MArsHAll 
Division of Bacteriology, 
University of California Medical School, San Francisco 


A Comparison of the Total Leucocyte Count in the 
Heart Blood and Peripheral Blood of the Rat 


In a recent issue of Science (April 30, p. 447) Quimby 
Saxon, and Goff reported that the leucoeyte count of the 
heart blood in the rat is only about one-fourth that of 
the peripheral blood (heart blood = 6,425 leucocytes/mm'; 


tail blood = 23,810). In view of the large number of et 
periments which have been based on leucocyte counts af 
tail blood, this report seemed worth checking. 
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Leucocyte COUNTS OF HEART BLOOD AND PERIPHERAL BLOOD OF THE RAT 


enty-seven male albino rats (Wistar strain) weigh- 
, 200 gm each and 8 male rats of mixed strains weigh- 
, 900-400 gm each were used. The Wistar rats were 
sthetized with ether and 0.25 ml of blood ob- 
ned by cardiac puncture, using a 27-gage needle. Im- 
ediately afterward, peripheral blood was obtained by 
of the dorsal tail veins with a sharp razor 
and collecting the free-flowing blood, 


78+3° F. 


TABLE 1 


phocytopenia in mice. 


47-49) have demonstrated that restraint induces a lym- 
The animals were kept at all 
times in an air-conditioned room at a temperature of 





Total leucocyte counts were made by standard meth- 
ods, using Bureau of Standards certified equipment. 
Monocytes were not distinguished from lymphocytes, nor 
were eosinophils and basophils from the neutrophils. 





Animals of 
blood 


Source 


Total 


leucocytes/mm* 


Neutrophils/mm* 


Lymphocytes/mm* 








After 
adrenal- 
cortical 
extract 








18 Heart 
Wistar Tail 


rats 


28,055 + 782* 


28,166 + 773 


6,892 + 569 
5,432 + 364 


21,163 + 568 
22,732 + 550 


12,693 + 671 
13,582 + 731 





9 
Wistar Heart 
rats Tail 


25,044 + 624 
25,122 + 830 


4,488 + 347 





4,272 + 383 


Normal 


After saline 








20,556 + 872 
20,851 + 959 


19,467 + 612 
20,489 + 347 








4 
mongrel 
rats 


Killed by blow on head 





21,800 + 374 
24,400 + 867 


3,706 + 299 
3,416 + 597 





18,094 + 397 
20,984 + 540 








+ 
mongrel Heart 
rats Tail 





Cardi 


ac puncture on exposed 


heart 








21,276 + 619 
22,270 + 772 


3,627 + 774 





3,194 + 611 


17,659 + 246 





19,576 + 906 








e >a 
* Standard error = + \ SaUARRETE 9 


n(n—1) 


j 


In order to determine whether heart blood and periph- 
al blood lymphocyte counts are affected equally by 
gents known to alter the lymphocyte count, 18 of the 
Wistar rats were given 2-ml subcutaneous injections of 
queous adrenal-cortical extract (Wilson), and the other 


were given 2-ml subeutaneous injections of saline. 


Four of the mongrel rats were killed by a blow on the 
ead after the manner of Quimby, Saxon, and Goff and 
amples of heart and tail blood obtained. The other 4 
hongrel rats were deeply anesthetized with ether, the 


All of the data are presented in Table 1. 
parent that there was not a statistically significant dif- 
ference between the leucocyte counts of the heart blood 
and tail blood. The lymphocytopenia following injection 
of adrenal-cortical extract was of the same order of mag- 


It is ap- 


nitude as that reported by Dougherty and White (Endo- 


eart was exposed, and blood samples were obtained 


irectly from the beating ventricle. 
Extreme care was observed in handling the animals, 
inee Elmadjian and Pineus (Endocrinology, 1945, 37, 





ippeal for Scientific Literature for Austria 


During a recent visit to Vienna to attend the 50th 
Anniversary. Meeting of the Austrian Chemical Society, 
learned at first hand something about the terrific 
roblems being faced by the U. 8S. Information Center 
here... , Many of the libraries in Austria have either 
en destroyed or dispersed. Technical literature was, 
Mf course, not available during the war, and it is only 
tturning very slowly now because of the usual difficulties 
if foreign exchange and world shortages. The U. 8. In- 


SCIENCE, October 8, 1948, Vol. 108 


crinology, 1944, 35, 1-44) and was of comparable mag- 
nitude in heart blood and tail blood. 

We are unable to explain the difference between our 
results and those of Quimby, Saxon, and Goff. 


JOHN NicHots and A. T. MILLER, JR. 


Laboratory of Applied Physiology, 
University of North Carolina 


formation Center has accumulated a small technical li- 


Austria. 


brary, and it receives quite a good selection of current 
technical journals, but usually only one copy of each. 
many instances this is the only copy of the journal in 
It takes little imagination to visualize what 
this means to research workers and teachers. ... All of 
us know the past contributions of the Austrian scientists. 
They can and will contribute much more in the future. 
Right now they need technical literature of all kinds, 
standard works for reference and teaching, and current 
literature for research background. 


In 
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I want to appeal to everyone who reads this com- 
munication to do something, no matter how little, to help 
out on this problem. If you know an Austrian technical 
man, take out a subscription for him to some journal in 
which he is interested. If you do not know anyone per- 
sonally, send a journal to one of the university or tech- 
nical high school libraries. If you cannot do this, send 
your own journals on after you are through with them. 
Clean out all those old college textbooks you never look at 
any more. If you have books in German, so much the 
better, but a high percentage of the technically trained 
peaple read English and more are learning all the time, 
so send anything you have, 

The young American woman in charge of all technical 
literature in the U. S. Information Center in Vienna is 
Miss Theresa Druml. She is a native of Milwaukee, was 
edueated at Marquette University, and was in the 
WAVES during the war. ... She said that any literature 
on any technical subject that we could send would be 
useful, and that she would be very happy to index it, 
sort it, and see that it is equitably distributed to all of 
the technical schools and universities in Austria. There- 
fore, if you do not have private addresses to which you 
ean send literature, anything that you ean spare should 
be sent either directly to: Miss Theresa Druml, U. 8. 
Information Center, Kaerntnerstrasse 38, Vienna I, or 
to her attention at the U. S. Information Center, H.Q. 
USFA-ISB, APO 777, ¢/o Postmaster, New York City. 

L. PATRICK MOORE 
Cyanamid Products, Ltd., London, England 


On the Recent Frilled Shark Catch 


The collection of a specimen of the frilled shark, 
Chlamydoselachus anguineus Garman, off the coast of 
California last June (see Science, July 30, p. 106) is of 
such an unexpected and significant nature that it deserves 
wide publicity. Until now, the only known specimens of 
this relatively rare shark were obtained from Japan and, 
to a lesser extent, from waters of western Europe. 

The shark was caught by Pete Metson of Santa Bar- 
bara, fishing from the ship Ermeony, on last June 25 
(probably), although an accurate record of the day was 
not made by the fisherman. The eatch was made at a 
depth of 9 or 10 fathoms with a drift net (94” mesh 
when stretched) which had been out all night, and the 
shark was still alive when pulled in at 11:00 A.M. The 
location was approximately Latitude 34° 23’ N., Longi- 
tude 121° 03’ W., which is about 22 miles south by west 
from Point Arguello, Santa Barbara County, California, 
in water 750 fathoms deep. The specimen was eviscer- 


ated as soon as it was caught, then placed on ice, 
frozen a few days later when brought ashore at Santy 
Barbara, It was partially thawed during each of thie 
successive days when on display at the Santa Barbay 
Museum of Natural History. 

The shark is now preserved at the California Acaden 
of Sciences, Golden Gate Park, San Francisco. hp fo 
lowing measurements and much of the above data wen 
obtained from W. I, Follett, of the California Acadeny 
(the measurements were made before preservation) ; wr 
female; total length, 1,708 mm (my original note of 
1,718 mm was made several days before the animal ». 
rived in San Francisco, and the discrepancy can be » 
counted for by shrinkage) ; thickness of body, ea. 75 mm: 
head, 167 mm; tip of snout to post. margin of 6th gill 
flap, 256 mm; tip of snout to rictus, 117 mm; tip 
mandible to rictus, 117 mm; tip of snout to dorsal origin 
1,127 mm, to pectoral origin, 261 mm, to pelvie origin 
ea. 889 mm, to anal origin, 1,099 mm; rows of teeth 
12-0-13 (upper), 11-1-11 (lower); teeth predominantly 
5 in each row, 

ELMER R. Nosy 
University of California, 
Santa Barbara College 


Vitamin A Content of the Liver 
of the Frilled Shark 


In a recent note in Science (July 30, p, 106) the oceur. 
rence of a female specimen of the frilled shark, Chlamyw. 
selachus anquineus Garman 1884, off the coast of Sant 
Barbara, California, was reported. The vitamin A con. 
tent of the liver of this rare species does not appear it 
the literature available to the writer; it seemed of ir 
terest, therefore, to record the available data on this 
specimen. The liver of the shark was an exceedingly 
friable, flesh-colored organ weighing 2,370 gm and cov 
taining 72% oil. Analysis of the oil in an electronic 
photometer equipped with a filter transmitting in th 
region of 328, yielded a value of 620 Internation 
Units/gm of oil. 

While data from a single animal is of little significane, 
it is interesting to note that the vitamin A value her 
recorded is lower than that for any female shark in th 
list of species compiled by Springer and French (Jd 
eng. Chem., 1944, 36, 190-191) and compares more closely 
in order of magnitude with the vitamin A potency of 
liver oils from the rays and manta. 

WILLARD L. Mchat! 
University of California, 
Santa Barbara College 
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jrenal Changes in Animals Bearing 
ansplanted Tumors 


KENNETH SAVARD! 





Division of Experimental Chemotherapy, 
Sloan-Kettering Institute for Cancer Research, 
New York City 





he purpose of this preliminary note is to report the 
nges observed in the adrenal and thymus glands of 
e bearing sarcoma 180 tumors. This study was 
idertaken in view of the accumulating evidence sug- 
ting adrenal dysfunction in animals (1, 2, 4, 8) and 
patients (4, 6, 9) with neoplastic growths. 


ascorbic acid levels, together with the standard errors, 
are given in Table 1. The values for the adrenals refer 
to both glands. 

The values listed in Table 1 indicate that with in- 
creasing tumor size there is a progressive adrenal hyper- 
trophy and thymus involution, the latter apparently 
reaching a minimum at the 9th day following implanta- 
tion. A significant lowering of the ascorbie acid of the 
adrenal becomes apparent on the 9th day and continues 
to drop on the 12th day, evidently tending toward a lower 
level which would coincide with the death of the animals 
on or about the 15th day (11). The excessively high 
adrenal weights in the 12-day control group are prob- 
ably due to coincidence with a change in the estrus cycle 


TABLE 1 


Bopy AND ORGAN WEIGHTS OF Mick BEARING SARCOMA 180 TuMORS 
(Averages and Standard Errors) 




















. Final Final Thymus Adrenals Bc. 

Duration wa ~ body wt.* tumor wt. (mg/100 gm (mg/100 gm mien 

(days) animais (gm) (mg) of b.w.) of b.w.) Fteats 

Controls 12 I 8 a 213 +17.7 24.7419 283.:3 + 10.5 

° Treated 12 21.2405 251 +34 174+18.3 28.0 + 1.7 273.0 + 13.0 
Controls 12 re 212 + 12.8 25.8 + 1.4 245.0+ 9.9 

° Treated 12 19.3 +0.4 445 + 22 133 + 11.2 32.2 + 1.2 181.0 + 14.9 

; Controls 12 i eT. 211+12.1 30.1 +1.7 270.04 3.3 
s Treated 12 17.9+0.6 854 +96 140 + 29.4 32.2 + 3. 174.54 4.7 
A Controls 10 ees Se, 176 + 13.1 26.5 + 2.0 281.6 + 15.9 
as Treated 10 ores. ue. 92 + 24.0 34.14 1.7 158.0+ 8.7 





* Includes weight of tumor tissue. 


For the purpose of the experiment, young adult, female 
ce of the Carworth Farm CFW strain were chosen. In 
lf of these, two 5-mg pieces of fresh sarcoma 180 tissue 
re implanted by trocar in the axillary regions; the 
aining animals served as controls. The mice were 
it under normal laboratory conditions, receiving Purina 
iboratory Chow and tap water. Twenty-four hours 
ior to sacrificing, suitable numbers of animals were 
oved from both groups and placed in a constant-tem- 
rature room (25+ 1° C), without food but with water 
drink. On the 6th, 9th, and 12th days following im- 
ntation, the animals were killed by decapitation and 
¢ tumor tissue, thymus, and both adrenals dissected and 


tighed. The adrenals, having been dissected free from 


t and decapsulated prior to weighing, were ground in 


/ metxphosphorie acid solution and assayed colorimetri- 


lly (3) for their aseorbie acid content. The organ 


tights (expressed as mg/100 gm of body weight) and 


‘Present address: The Cleveland Clinic, Cleveland 6, Ohio. 
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of the mice (see 12), since these values were not apparent 
in the results of a second experiment listed in the lower 
part of the table. 

An immediate interpretation of the above findings 
would be that the tumor behaves as a nonspecific stimulus 
inducing the changes associated with the ‘‘general 
adaptation syndrome’’ described by Selye (10). In this 
syndrome, stimulation of the adrenals occurs by way 
of the pituitary and is indicated by their hypertrophy 
(12) and lowered cholesterol and ascorbie acid levels (7) 
and by involution of the thymus (10). The findings re- 
ported here would, if interpreted in this way, coincide 
with the terminal or exhaustion phase of the adaptation 
syndrome. Comparable observations have been made by 
other investigators in rats bearing Walker carcinoma 256 
(1, 2); the fact that the adrenal hypertrophy could not 
be induced in hypophysectomized rats (1) lends support 
to this interpretation. However, from the evidence pre- 
sented here, one cannot dismiss the possibility that the 
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ee ase 








sarcoma 180 tumor has a direct effect on the adrenal or 
the thymus glands or both. Studies are now in progress 
which will determine this point. 

It must be emphasized that results obtained with 
transplanted tumors (particularly such atypical growths 
as sarcoma 180) should be interpreted with reserve. 
Only when similar observations are made in an inbred 
strain of animals bearing a spontaneous form of cancer 
should any general conclusions be made regarding the 
adrenal changes and their relation to the natural disease. 
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Use of Streptomycin-dependent Strains of 
Bacteria for Demonstrating the Ability 
of Microorganisms to Produce 
Streptomycin? 


WARREN P. IVERSON and SELMAN A. WAKSMAN 


New Jersey Agricultural Experiment Station, 
New Brunswick, New Jersey 


Attention was previously directed (6) to the fact that 
streptumycin-producing strains of Streptomyces griseus 
ean be identified by their sensitivity to a specific actino- 
phage. Since this actinophage does not act upon other 
actinomycetes, however, the method could not be used to 
demonstrate streptomycin production by organisms other 
than S. griseus. For this purpose another method is sug- 
gested. It is based on the ability of certain bacteria, 
grown in media containing large amounts of streptomycin, 
to give rise to a mutant which is able to grow only in the 
presence of streptomycin in the medium. 

The production by various bacteria of two types of mu- 
tants, one resistant to streptomycin and able to grow in 


i Journal Series Paper, New Jersey Agricultural Experiment 
Station, Rutgers University, Department of Microbiology. 

Aided by a grant from the Commonwealth Fund of New 
York. 
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ordinary media and another unable to grow in media 4 
from streptomycin, was first demonstrated by Milj., 
Bohnhoff (2, 3) and later confirmed by Kushnick, ¢ 
(1) and Paine and Finland (4). The latter spok, of 
first type of variant as ‘‘resistant’’ and of the ses 
as ‘‘dependent,’’ to distinguish the two from the o;i, 
or ‘‘sensitive,’’ culture. These strains may be desinn, 
as rs, ds, and ss, respectively. 

In a comprehensive study on the distribution » & 
sistant and dependent cells of Escherichia coli in 4), 
culture (incubated for 28 hrs at 28°C) of this organi 
it was found that one resistant and one dependey, 
were present among 1,500,000,000 normal sensitiv, 
This was determined by plating the normal culture » 
an agar medium containing 15 pg/ml of streptomyy 
The £. coli ds grown on nutrient agar or in broth, 
taining streptomycin produced the typical gram-negu 
rods; these were somewhat thinner and slightly | 
than the cells of Z. coli ss, the sensitive mother cy}y 
from which the £Z. coli ds was isolated. When transfp 
to media free from streptomycin, the E. coli dy » 
failed to divide, although they increased enormously 
length. Streptomycin appears to act for this cultun 
a growth factor essential for cell division rather 4 
as a substrate or a nutrient, since no destruction 
streptomycin takes place. 

The growth of EZ. coli ds in ordinary streptomyd 
containing broth could be measured by making tur 


TABLE 1 


RELATION BETWEEN CONCENTRATION OF STREPTOMYCIY 
AND GROWTH OF STREPTOMYCIN-DEPENDENT 
STRAIN OF EZ. coli 





Concentration 
of streptomycin 
in broth 
(ug/ml) 


Incubation (hrs) 











Turbidimetric readings* 
0 0 


2 9 

6 12 12 
10 14 lf 
13 17 19 
14 20 23 
15 22 ps 
15 21 4 


16 21 4 


0 

1 

5 

1¢ 
20 
30 
40 
50 
100 


Noanaurhwreoso 





* One ml of a suspension of an 18-hr-old streptomycin 
pendent culture (#. coli ds) containing 37 x 10° viable « 
was used as the inoculum. 


metric readings, using a Cenco Sheard-Sanford Photel 
eter. When the influence of streptomycin concentra 
in the medium upon the growth of this organism ' 


- measured, a definite correlation was obtained, up ‘ 


certain point, between the concentration of the antibid 
and the growth, as measured by turbidity, of the cult 
This is brought out in Table 1. 


or streptomycin-free broth, especially when heavily ! 
oculated, showed a certain increase in turbidity; this! 
primarily, at least at first, a result of the increase in ™ 
size of the cells in the inoculum rather than of the acti 
multiplication of the cells. 
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n media § A comparative study was first made of the effect of iso- 
y Mille ed and purified antibiotics upon the growth of £. coli 
hnick, ¢ ‘Table 2). A highly purified preparation of strepto- 
\ t 
se. TABLE 2 
LE gp 
me rect OF DIFFERENT ANTIBIOTICS UPON THE GROWTH OF A 





SrREPTOMYCIN-DEPENDENT STRAIN OF BL, coli* 





p desip nat 











Antibiotic added 






























ition of x = 

i ina Crude : 

st h — a strep- | Streptothricin 

© OTgani s culture No strep- tomycin- 

endent 4 (hrs) strep- tomycin like 

ISitive ¢ tomycin (10 material (34 (63 
ulture ” ug/ml) (10 

» ug/ml) pg/ml) pg/ml) 
eptomyd vt 7 
broth ¢ 240 0 27 30 0 0 

1M -negaty 84 0 27 30 0 0 















¢Growth of organism in nutrient broth is expressed as 
rbidimetric readings. 


htly long 
her culty 
transfe 
Hi ds 







cin and a crude preparation of a streptomycin-like ma- 
ial were compared with two forms of purified strepto- 







rmously 
culture ricin, The latter antibiotic was used, first, because 
ather Ail is similar in antibacterial and in certain other proper- 





3 to streptomycin, and second, because certain organ- 
ms may produce a mixture of streptomycin and strepto- 
icin (5). The results obtained show that, whereas the 
o forms of streptomycin supported good growth of £. 


Tuction 







eptomre 
ng turbi 








TABLE 3 





POMYCIN 
NT 


Errect OF CRUDE CULTURE FILTRATES OF DIFFERENT 
ACTINOMYCETES ON THE GROWTH OF A STREP- 
TOMYCIN-DEPENDENT STRAIN OF Z. coli 








Pure 
























ouah Filtrate Filtrate fFiltrate Filtrate 
‘ ste. = 3463+ 3495¢  3527§ 3530] 
tomycin 
| tr ae: eo ee a 
f gs! - & R & R s n = wn 
‘cS 3s A 3 Ce So Foxe oe + 
) a R e ® ® e e ® © ® 
[ Tee Te ee oe ee 
se = = n n bee be fue be fe fag fe te 
We= > F = = = S$ 8 8s = = 
1 <n <s ea ee ae a fa a 
. 2 0 be @ 0 oO 0 
aes 0 61206~C«sCa8 0 tstét 
wen’ 0 M.S Me 8 UHC 
ie % 0 19 12 21 0 19 0 0 
omycin 20 0 20 17 21 eS “a2 0 1 
iable cel 2640 15 19 20 0 21 0 20 0 29 
33860 20 19 23 0 29 0 21 0 84 





Photelot 
entratis 


* Cells = suspension of streptomycin-dependent bacterial cul- 
re 8 hrs old and containing 480 visible cells/ml. Where 
é culture filtrates were used, the filtrate alone indicates 
at the antiblotie was present only in the form of the cul- 
re filtrate ; filtrate + SM indicates that purified streptomycin 
Oug/ml) was also added. 

+ Streptomycin-producing S. griseus culture; final diluted 
oth contained 6.4 pg/ml of streptomycin. 

t Mutant obtained from streptomycin-producing 8. griseus 


nism ¥ 
up to 
untibio 
» eultu 


e contin 


avily lture and not producing any streptomycin; diluted broth 

: this Ktained 1,000 8S. aureus units/ml. 

se in ti § Grisein-producing culture gave 388 grisein units/ml in 
uted broth. 

a § tua ’ 

1 at Streptothricin-producing cultures gave a dilution of 12-47 
its of streptothricin/ml of broth. 
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coli ds, the streptothricin preparations did not permit 
any growth of this culture. 

A comparative study was next made of crude culture 
filtrates of several antibiotie-producing actinomycetes 


(Table 3). Only the streptomycin-producing filtrate 
(3463) permitted the growth of E. coli ds; the supple- 
mentary addition of streptomycin to these cultures re- 
sulted in a more rapid initiation of the growth of the 
organism. The culture filtrates of the other three organ- 
isms, which did not produce streptomycin, did not permit 
the growth of E. coli ds; these filtrates included 3495, 
a mutant obtained from the streptomycin-producing S. 
griseus, but no longer producing any streptomycin; 3527, 
a grisein-producing culture; and 3530, a streptothricin- 
producing culture. The addition of streptomycin to these 
culture filtrates favored the growth of Z. coli ds, thus 
indicating that the antibiotics found in the culture filtrates 
of these organisms did not interfere with the growth- 
promoting effect of streptomycin; at most, there was a 
delay, as in the case of 3527, due, no doubt, to the 
initial inhibiting effect of the grisein produced by this 
culture upon the growth of the £. coli ds. 

Results similar to those reported in this paper have been 
obtained recently by R. J. Canderlinde and D. Yegian, of 
the Ray Brook State Tuberculosis Hospital, using an agar- 
streak method for the growth of streptomycin-dependent 
strains of different bacteria. 
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Proce. 


Precipitin Reactions in Experimental 
Histoplasmosis and Blastomycosis 


ANNE LOUISE PATES 
Hygienic Laboratory, University of Michigan 


Skin tests and complement-fixation reactions have been 
used as diagnostic aids in suspected cases of histo- 
plasmosis and blastomycosis. The antigens employed con- 
sisted mainly of either the filtrates of broth cultures of 
the mycelial phase or suspensions of the yeast-like forms 
of the causative organisms. Recent studies by various 
workers have shown that the former, which is the sapro- 
phytic form grown at room temperature, was nonspecific 
for infections caused by the homologous fungus. The 
latter, which is the parasitic form when grown at 37° C, 
appeared to be more specific as an antigen in the comple- 
ment-fixation reaction than in the skin tests. 

Investigations on the precipitin reaction in _histo- 
plasmosis (3) and blastomycosis (1, 2) have been limited 
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and the results inconclusive. The work presented here 
is a report on the demonstration of precipitins in the sera 
of animals inoculated with either Histoplasma capsulatum 
or Blastomyces dermatitidis. The antigens used in this 
study were filtrates of broth cultures of the mycelial 
phase of H. capsulatum or B. dermatitidis (hereafter 
referred to as histoplasmin and blastomycin, respectively) 


yielded 2 fractions, the first by simply adjusting 
reaction to pII 4.2 or 11.2 and the second by the ad 
of 1 or 2 volumes of ethanol. 

In this manner 4 fractions were obtained. of the 9 
fractions isolated at pH 4.2, one, designated fraction 
was shown by chemical tests to be protein-like jp nature 
The second, finally obtained by the addition of 1 Volume 


ditiog 


TABLE 1 


RESULTS OF PRECIPITIN TESTS PERFORMED ON THE SERA OF RABBITS INOCULATED WITH 
H. capsulatum On B. dermatitidis* 





Antigens 


(No. of sera showing pos. reactions/No. of sera tested) 


Time after 





Antigen — 


inoculation ad : 
dilutions 


of rabbits : 
Blastomycin 


Fractions of histoplasmin 





Histoplasmin 


2 3 





(weeks) Hi Bi H B 
2 Undil. 6/7 1/7 1/7 
1:10 6/7 0/7 0/7 
1: 100 3/7 0/6 0/6 
1: 1.000 0/7 0/6 0/6 
1: 2,000 


Undil. 
1:10 
1: 100 
1: 1.000 
1: 2,000 


Undil. 
1:10 
1: 100 
1: 1,000 
1: 2,000 


Undil. 
1:10 
1: 100 
1: 1,000 


Undil. 2/6 2/4 
1:10 1/6 1/4 
1: 100 0/6 0/4 
1: 1,000 


5/6 
0/4 
0/4 
0/4 


5/6 
0/4 
0/4 
0/4 


6/7 
T/7 
3/6 
0/6 


6/6 
1/6 
0/6 


5/6 
0/6 
0/6 


5/6 
2/6 
0/6 


0/6 
0/6 
0/6 


5/5 
3/5 
0/5 


4/6 5/6 
2/6 1/5 
0/6 0/5 


0/6 4/4 
0/6 1/4 
0/6 0/4 


H B H B 


T/T T/T 
7/7 0/7 7/7 
5/7 V/7 

T/T 


0/7 
0/7 
0/7 
0/7 


T/T 
7/7 
6/7 
4/7 


1/6 
0/6 
0/6 
0/6 


7/7 62/48 
7/7 1/4 
5/7 0/4 


5/6 
1/6 
0/6 


3/6 1/6 1/6 
1/6 1/6 1/6 
0/6 1/6 1/6 

1/6 0/6 


0/6 
0/6 
0/6 


0/5 
0/5 
0/5 


0/6 
0/6 
0/6 


0/5 
0/5 
0/5 


1/5 
0/5 
0/5 


2/6 
0/6 
0/6 


0/6 
0/6 


0/4 
0/4 


0/6 
0/6 


0/4 0/6 0/4 
0/4 0/6 Of 


0/6 
0/6 
0/6 


0/4 
0/4 
0/4 





* Sera collected prior to inoculation and 1 week after inoculation were negative throughout ; sera obtained from 3 normal 


rabbits at each bleeding were negative throughout, 


+ Sera obtained from rabbits inoculated with H. capsulatum, 
t Sera obtained from rabbits inoculated with B. dermatitidis. 
§ A prozone reaction occurred with one of the sera in this group. 


and 4 fractions isolated from the filtrates of broth cul- 
tures of H. capsulatum. Two groups of rabbits were 
used. 
veast-like phase of H. capsulatum and the other with 
that of B. dermatitidis. Three normal rabbits served as 
controls throughout the experimental period. All the 
animals were bled prior to inoculation and at weekly 
or biweekly intervals thereafter, and their sera examined 
for precipitating antibodies. 

The fractionation of histoplasmin was carried out as 
follows: Two precipitates were obtained by adjusting 
the reaction to pH 4.2 and pH 11.2 after adding 1 volume 
of 95% ethanol to the histoplasmin. The precipitates 
were removed by centrifugation and subsequently dis- 
solved in distilled water. Aqueous solutions of each 
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One group was inoculated intravenously with the . 


of ethanol and designated fraction 2, was polysaccharide 
like in nature. Fractions 3 and 4 were isolated at pi 
11.2. The chemical nature of fraction 3 has not yet 
been determined. Fraction 4, which was precipitated 
after the removal of fraction.3 by the addition of ? 
volumes of ethanol, was polysaccharide-like in nature. 

Precipitins were demonstrated in the sera of the it 
fected animals by means of the so-called ‘‘ring test.” 
One-tenth ml of antigen was carefully layered over 0.) 
ml of serum in smal] serological tubes and the presente 
or absence of a precipitate noted after the tubes had 
stood at 37° C for 2 hrs. Only those tests showing ! 
definite precipitate at the interface were regarded ® 
positive. All others were recorded as negative. 

In Table 1 the sensitivity and specificity of hist 
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nil, plastomyein, and fractions 1, 2, 3, and 4 from 
plasmin have been compared. The autigenie content 
ach solution was not determined by weight. Specified 
tions of each fraction were made, however, and em- 
ved throughout the series of tests. This served to 
jjardize the amount of reacting substance present in 
) antigenic solution. Fraction 1 ‘‘undiluted’’ repre- 
ts a 1: 20 concentration of histoplasmin; fractions 2, 
nd 4 ‘¢yndiluted,’’ approximately 1:50 concentrations 
histoplasmin. Some of each fraction was known to 
e been lost during the purification process. 
Histoplasmin, blastomycin, and fraction 1 gave positive 
‘ipitin tests with serum obtained from both groups 
rabbits. These antigens were therefore nonspecific. 
nections 2 and 3 appeared more specific for antibodies 
lated by H. capsulatum, since in low dilution they 
4 cted with serum obtained from all the H. capsulatum- 
oe ulated rabbits but with serum obtained from only 1 
the B. dermatitidis-inoculated rabbits. Fraction 4 re- 
T on ed in low dilution with 4 out of 7 sera from the H. 
‘7 (qfmpsulatum-inoeulated rabbits but failed to react with 
‘T O/AMBBy of the sera obtained from those inoculated with 
dermatitidis. 
It is of interest to note that the presence of antibodies 
fractions 2, 3, and 4 was of short duration, being 
onstrable for a period of not more than 3 weeks. 
ttibodies to histoplasmin and blastomycin, on the other 
d, could still be demonstrated in some of the rabbits 
weeks after injection. 
Skin tests were performed on 5 rabbits injected with 
capsulatum and the 3 rabbits injected with B. der- 
ptitidis which were still living 9 weeks after inocula- 
6 0/ffmon. Fractions 1 and 2 were not specifie for H. capsu- 
6 0 Mtum when used in 1: 100 or a 1: 1,000 dilution, as they 
ve positive skin reactions in both groups of rabbits. 
action 3 gave negative results in all the rabbits when 
dina 1: 100 dilution. 
Fraction 4 in a 1: 10 dilution gave positive reactions 
4 out of 5 of the rabbits injected with 7. capsulatum 
d negative results in the remaining 2 animals injected 
th B. dermatitidis. This would indicate that fraction 
is the most specifie of the fractions, since these 2 rab- 
s had reacted positively to one or more dilutions of 
actions 1 and 2, 
The 3 normal rabbits reacted negatively to all the anti- 
ns when injected intradermally. 
The results of the studies presented above indicate that 
ecipitin tests may be of value as an aid in the diagnosis 
histoplasmosis and blastomycosis. Fractions obtained 
om the broth filtrate of the mycelial phase of H. capsu- 
the in um give more promise of being specific for H. capsu- 
test.” Hum infections than the broth filtrate itself. 
ver 0.1 MA more detailed aceount of the work presented here 
resent Mill be published at a later date. 
og had 
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The Occurrence of Temperatures 
Unusual to American Lakes? 


Curtis L. NEWCOMBE 


Cranbrook Institute of Science, 
Bloomfield Hills, Michigan 


JOHN V, SLATER 


Wayne University, Detroit, Michigan 


Lake waters are known to exhibit two major tem- 
perature characteristics of primary ecological significance. 
One of them is the existence of seasonal changes char- 
acterized by surface-bottom mixing in the spring and 
fall seasons, with intervening periods of relatively stable 
thermal conditions. The second widely occurring phe- 
nomenon, known since the work of Simony about 1850, is 
the rapid decrease in temperature throughout an intermedi- 
ate water layer, termed the thermocline by Birge in 1897. 
Above the thermocline is a layer called the epilimnion that 
usually extends to a depth of about 12-24’ or more below 
the surface, while below it is the hypolimnion layer in 
which the water, under normal conditions, is disturbed 
only during the spring and fall seasons by the surface- 
bottom mixing of the waters of the lake. 

The morphological, metabolic, and physica)-chemical 
properties of different lakes are directly related to varia- 
tion with respect to these two dominant characteristics. 
This paper deseribes briefly three departures from the 
temperature conditions that usually exist in lakes. They 
are as follows: (1) a measurable increase in temperature 
from the top to the bottom of the hypolimnion; (2) the 
permanent stagnation of the hypolimnion throughout the 
year; and (3) the prolonged existence of the upper limit 
of the epilimnion to within about a foot or two of the 
surface. 

Observations were made at Sodon Lake, Oakland 
County, Michigan (Bloomfield Township, Sect. 20; lat. 
42° 19’, long. 83° 17’) during the period May 1947—May 
1948. The first record of a temperature increase in the 
hypolimnion in this lake was made on May 22, 1947, by 
Stanley A. Cain and the senior writer. Since that time 
an intensive study has been made of the dominant physical 
and chemical properties of this lake in an effort to as- 
sociate the unusual thermal properties of the water layers 
with related phenomena. 

Sodon Lake is a small, ice-block lake from 50’ to 60’ in 
maximum depth and 5.7 acres in area at the surface, 3.2 
acres within the 20’ depth contour, and 1 acre within the 
40’ isobath. The volume development of the lake is 
1.21, indicating that the basin closely approximates a 
cone. 

Considerable protection from wind action is afforded 
by the surrounding wooded billsides and, to a lesser ex- 


1We are indebted to Gustavus D. Pope for the use of his 
lake and for numerous other courtesies. Acknowledgment 
is ulso made to S. A, Cain and F. T. Knapp for cooperating 
with the senior writer on several occasions in taking tem- 
perature records. 
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tent, by the red maple-tamarack swamp forest which 
occupies the shore zone. The littoral area out to a depth 
of about 12’ is covered with a dense growth of Chara 
including some Potomogeton and white and yellow water 
lilies. Beyond the 12’ contour there is some Nitella and 
bottom-growing moss of the genus Fontinalis. In this 
area there are very few benthic animals and in the 
greater depths, rich in hydrogen sulfide, practically no 
signs of animal life. 

Throughout all months of the year there is a slight 
increase in temperature from the 30’ level, near the upper 
part of the hypolimnion, to the bottom. In winter and 
early spring the increase is from a range of 39.2-39.7° F 
at 30’ to one of 39.9-41.1° F at the bottom level. By 
midsummer the water at the 30’ level has warmed up 
slightly to, on the average, about 40.4° F, and there is 
possibly a slight increase in the temperature of the water 
immediately above the bottom to about 40.5-41.1° F, 
The amount of thermal change from the top to the bottom 
of the hypolimnion varies at any one time from a few 
tenths of a degree to 1.6° F. Any seasonal variation in the 
temperature of the waters below 35’ is at best only a 
matter of tenths of a degree Fahrenheit and difficult to 
define with certainty, using a Foxboro thermometer. The 
slight thermal gradient increasing toward the bottom, 
and the relatively great stability of the bottom tempera- 
tures is illustrated in Fig. 1. The fall and spring over- 
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Fie. 1, Monthly variations in the extent of the 
temperature inversion in Sodon Lake, Oakland County, 
Michigan, during 1947-48. 


turns in 1947-48 did not penetrate below 30-35’. Depths 
of around 30’ represent ecotone levels that are seemingly 
the meeting points of shallow and deep-water thermal 
influences. The particular fall season will determine the 
distance below the 30’ depth that cold, surface water con- 
ditions may penetrate. Likewise, factors operating in 
the hypolimnion will probably vary from year to year with 
respect to their influence on the temperature of the waters 
near the 30’ level. The upper limit of the hypolimnion 
ranged from about 16’ in late May 1947 to 29’ on Novem- 
ber 22, just preceding the complete disappearance of the 
thermocline. 

The third unusual condition found in Sodon Lake is 
the existence of the thermocline within 1’ or 2’ of the 


386 


surface during a prolonged period. The lower j, 
the thermocline dropped from a depth of aboy 
late May to around 25’ in early September. Tyg q,, 
in temperature from the top to the bottom of they 
cline was approximately 19° F in late May ang +, 
to 42° F during August and early September, 1, 
nitude of the average drop in temperature per ¢ 
increase in depth throughout the thermocline ranged 
1.2 to 2.2° F during the period May 27-Septem 
1947, Below 30’ the temperature range was frop, 
F, the lowest temperature at the 30’ level, to ab, 
F, which was the highest bottom-water temperatyy 

Two other comparable instances of temperatup ; 
sion, known as dichothermy, have been reported jp j 
ican lakes, one being Fayetteville Green Lak 
Syracuse, New York, studied by Eggleton (1), ay 
other, Lake Mary, Wisconsin, observed by Juday, j 
and Meloche (2). In Europe and Asia the temp 
inversion phenomenon has been reported for a nun) 
lakes in Austria, Germany, and Japan (3). 
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On the Origin of Virus Phosphorus! 


FRANK W. PUTNAM and LiLoyp M. Kon 
Department of Biochemistry, University of (hi 


Knowledge of the biological preeursors of viru 
cleie acid and protein is essential to the understa 
of the mode of virus reproduction. Bacteriophage 
fect an autonomous host cell of well-elucidated mets 
pattern and viable on synthetic medium and thus 
very suitable systems for isotope tracer studies of 
origin of virus constituents and of the extent to1 
these are directly derived from the host. 

The isolation from broth lysates of purified Iw 
chia coli bacteriophage T,r* with normal infeti 
but containing radioactive phosphorus has already! 
reported (3). Isotope studies described in this) 
demonstrate that when phage is propagated in bat 
maintained in a chemically defined medium, the mé 
itself can be the ultimate source of 70% of virus} 
phorus. The remaining virus phosphorus is deriv 
rectly from the bacterial host, chiefly from some P! 
tion other than low-molecular-weight,  acid-s 
compounds. 

For these experiments the phage was harvested it 


1This research was aided by a grant from the Nit 
Foundation for Infantile Paralysis. 

2 We are indebted to D. Gordon Sharp, of the Depart 
of Surgery, Duke University School of Medicine, fot 
electron microscope and ultracentrifuge investigation, 4 
KE. A. Evans, Jr., University of Chicago, for aid and ¢ 
agement in this work. 
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lower ji mtrifuge and isolated by repeated differential sion is in accord with recent observations of Cohen (1) 
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gation. The details of the procedure will be on bacteriophages T,r+ and T,r+ grown in synthetic 
ned separately. The purified phage had an average medium. In Experiment 1 the relative radioactivity of 
of 10-15.89 gm N/infectious unit when meas- virus to medium demonstrates that some 70% of the virus 
by plaque count assay. For practical reasons P ultimately came from the medium by a path, presum- 
chemical characterization was limited to un- ably bacterial, not yet fully elucidated. Conversely, in 
, virus. In the electron microscope the phage Experiment 2 the data indicate that bacterial P was the 
ited typical tadpole-shaped particles with crescent- precursor of only about 23% of virus P. In Experiment 
; markings in the ‘‘head.’’ Absorption photo- 3 with differentially labeled bacteria it is significant 
. in the ultracentrifuge revealed two principal that, although the relative radioactivity of bacterial 
enting boundaries with sedimentation constants acid-soluble P (compared to total bacterial P) was re- 
1,034, and 787 Svedberg units) similar to those duced by one-half, the relative radioactivity of phage to 
j for ultracentrifugally isolated T, bacteriophage bacteria was undiminished. 
On electrophoresis in the Tiselius apparatus the Cohen has reported that ribonucleic acid did not turn 
.j virus migrated with a single boundary over the over in bacteriophage-infected cells (1). Our experi- 
pnge studied, pH 5.1-7.6. The stability range for ments indicate that gross changes in the specific radio- 
ivity was pH 5-8.6. Partition of the P of puri- activity of bacterial acid-soluble phosphorus are not 
ialyzed T, phage by the methods of Schneider (5) reflected in the radioactivity of the virus. It seems un- 


= of Schmidt and Thannhauser (4) revealed that likely that phospholipids would materially be involved 


ribonucleic acid (DNA) is the chief P constituent. in virus synthesis. The possibility remains that bae- 









TABLE 1 




























B1, 1, 231 
Vv. W. A RADIOACTIVITY OF BACTERIOPHAGE Tor+ GROWN ON E. coli 
g2. With CELLS OR MEDIUM CONTAINING P® 
1. Tokyo, | To ae = 
Specific radioactivity* Relative radioactivityt 
Virus Virus 
Bacteria Medium Bacteria Virus Virus DNA Total P 
Total . Acid- Total Medium Bact. Bact. 
»? N: 
rus? DEAS soluble P oma DNA Total P 
» Unlabeled .......2. ‘ 0 0 11.9 12.9 69.5 
m Kay Label ce tied devs ss 75.8 80.6 18.2 19.6 
j re > Gof "» 
'y of Chi Differentially labeled 0 415 195 108 128 
of vire Counts/min/wg of P. 
Ratio of specific activities x 100. 
ndersta DNA = desoxyribonucleiec acid. 
riophage 
ted metal alll . : : _ bel ; 
le hes ver, significant amounts of acid-soluble P and _ terial desoxyribonucleic acid is the major source of the 
rudies ia and of ribonucleic acid, have been found in bacterial contribution to virus phosphorus. The fact 
iad to rations that yield a single boundary in electro- that the bulk of virus phosphorus is derived from the 
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medium is in accord with our calculations, which indicate 


fied Ew us containing P32 was isolated by the above pro- that at the time of infection bacterial DNA content is 
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e after multiple infection of labeled or of un- sufficient to account for only a third of the DNA con- 
Md bacteria. Three types of experiments were per- tained in the liberated phage. Although these experi- 
ed in synthetic 
led cells in medium containing P32, (2) washed appears to make a negligible contribution to phage P, 
'd cells in unlabeled medium, or (3) differentially the data do not preclude the participation of an active 
cells in unlabeled medium. In each instance the low-molecular-weight phosphorus intermediate in virus 


(lactate) medium using (1) ments indicate that the total bacterial acid-soluble P 


§ derived ria were multiply infected with three phage particles reproduction. Rather, it appears probable that virus in- 















some PI 
acid-s¢ 


rested it 1 pe of P32/ml, 


‘veral phosphorus fractions were obtained by allow- 
the Natifibeled cells to metabolize lactate for 5 hrs in nitro- 
Tee, nonradioactive medium. The results are given and Bearp, J. W. J. biol. Chem., 1946, 165, 241. 


» Depari 
‘ine, for 


able 1, 


ation, fmm” the three experiments it can be seen that under 


acterial cell to produce a single virus generation fection potentiates P absorption and metabolism by the 
ut further bacterial growth. Labeled cells were 


ied by growing bacteria in medium containing 


host, directing it exclusively toward the synthesis of 


virus. 


Bacteria differentially labeled in 
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Hydraulic Device for Raising and Lowering 
Mercury in Gas Analyzers 


Howarp F. BRUBACH and NORMAN H. SMITH 


Laboratory of Physical Biology, 
National Institutes of Health, 
Bethesda, Maryland 


The Shepherd apparatus (1) is used almost exclusively 
for gas analysis in this laboratory. As marketed, this 
employs the conventional] leveling bulb method for raising 
and lowering the mercury in the burette. The rate of flow 
of the mercury is controlled with a double-bore stopcock 
at the bottom of the burette. The large bore of the stop- 
cock is used for rapid passage of the mereury and the 
small bore for fine control. 

When a large number of samples are analyzed, the 
raising and lowering of the mercury-filled leveling bulb 
becomes tiring. There is also the possibility of spilling 
the mercury from the leveling bulb during this action. 
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A satisfactory modification of the leveling arrangement 
has been designed in this Laboratory for use with the 
Shepherd apparatus. Ilouse water pressure is utilized for 
raising the mercury, and a three-way valve controls the 
This principle is generally applicable to other types 
of gas analysis apparatus in which mercury is used for 
displacing the gases. 

The following is a description of this arrangement as 
illustrated in Fig. 1: 

The double-bore stopcock at the bottom of the burette 
is replaced with a glass T (D), the side arm of which 
contains a stopcock which, in turn, is connected to a glass 


flow. 
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is rotated counterclockwise from the ‘‘off’’ positia 
position 2, the pressure of the mereury column forces 


tube relative to that in the burette is adjusted by 


tube (E) rising parallel to the burette ang , all 
slightly above the highest outlet in the Apparatus 
this point the tube is turned down, and an open . 
(F) is supported under the opening to catch the Overt 
The lower end of the T is connected to the leveling | 
with a short piece of rubber tubing. The leveling 
is secured on an approximate level with the T. 

A three-way control valve (G) is mounted by mean 
a flat support plate (H) to the frame of the APparatay 
a convenient height directly above the leveling 
One outlet of the valve (B) is piped and sealed into { 
top of the leveling bulb, the other outlet (C) being pi 
to a drain or catch basin. The inlet of the valve (4) 
connected to the house water system. For this pyr, 
copper tubing with an outside diameter of }” wa; , 
from the water supply line to the apparatus anj 
reduced to ¥;” O.D. at the valve inlet. 

The three-way valve used was a Minneapolis Hone 
‘*Type SO 47 B’’ diverting switch (three-pipe), 
though normally used as an air switch, it has proved 
entirely satisfactory for this application. The pla 
hand-lever of the valve was replaced with a }” } 
dise (1), approximately 24” in diameter. The ml 
brass bushing of the plastic hand-lever was removei 
soldered into the center of the brass dise. A plastic, 
(J) approximately 4” thick was mounted on the bray4 
to afford a better hand grip for control of the » 
The hex nut over the tension spring on the end of{ 
valve core was replaced with a wing nut to facilitat 
moval of the core for lubrication. The valve con 
limited to a 90° are by stops on the valve body aj 
pin projecting from the valve core. The two open) 
tions of the valve are at the extreme ends of the 
and the halfway mark at 45° is the ‘‘off’’ position, 
order to establish the ‘‘off’’ position while oper 
the valve, a 2” ‘‘bullet catch’’ (K) is mounted thn 
the support plate so that the plunger of the ‘‘catd 
slightly depressed, rides against the brass surface of 
hand control dise at a point approximately 4” from! 
periphery. With the valve in the ‘‘off’’ position, a si 
depression is made in the surface of the contro 4 
directly under the plunger of the catch. When this} 
tion is reached during operation, the plunger will 
into the depression with an audible sound. This posi 
can also be ‘‘felt’’ as the plunger drops into 
depression. 

The leveling bulb should hold sufficient mercury 
both burette and side tube, with enough remaining 
form a trap between the leveling bulb and the bu 
When the valve is rotated clockwise from the ‘‘off”’| 
tion to position 1, the water pressure forces the me 
up both the burette and the side tube, When the" 
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water through the drain outlet in the valve. ty 
‘a 
Por fine control of the flow, very narrow V cuts | 
; . ° d 
are made into the body of the valve core leading in) 8¢1 
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holes, as indicated on the valve core positions. 


aCe 


on of 


IE} 


The rate of rise and fall of the mercury in the§ 
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pcock between them. For best operation this rate 
B wuld be slightly slower than that in the burette during 
id flow of the mereury. This will tend to prevent over- 
ooting in the burette and the absorption pipettes when 
e valve is returned to the ‘‘off’’ position, since, after 
idly raising the mercury in the burette and then 
opping, the mereury must fall slightly to come in 
iijibrium with the side tube. Likewise, the mercury 
nst rise slightly in the burette (and consequently the 
id must drop slightly in the absorption pipette) after 
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b susruerD, MARTIN. Bur, Stand, J. Res., 1931, 6, 121- 
. " 167. 

$y 
ind 
snenmpiecero plastic Grafts 
ai Louis G. NICKELL 
ed ty 
> pla Osborn Botanical Laboratory, Yale University 
i” 

si At the present time it is generally believed that grafts 
ved o_mmmmetwreen unrelated plants are impossible. Very little 
stie erature is available on this subject. Funck (7) in 
asics made many successful grafts within the Solanaceae 


e yea within the Cactaceae. Since then, intrafamily grafts 
| of ameve received much attention, especially those within the 
planacene, The significant work of Camus in 1943 has 


itate 

con n well reviewed by Gautheret (2). By successfully 
y nifmeefting buds of chicory on root fragments of the same 
- ecies grown in vitro, Camus demonstrated the histo- 


the nie action exerted by the buds on subjacent tissues. 
nek (1) and Simon (3) secured a graft between 
vent planum melongena (Solanaceae) and Iresine Lindenii 
thoi maranthaceae) which, so far as can be determined, is 
catdmmmee only record of a successful graft between unrelated 
» of faeents up to the present. 


rom Me tock-seion grafts using white swect clover, Melilotus 
_ 4 (Leguminosae), and sunflower, J/elianthus annuus 
| Ae’ Giant Russian (Compositae), were made using the 
is bver as scion and the sunflower as stock. Six cleft 


Ha afts were made on two-month-old sunflower plants at 
postin’ following positions: (na) below the cotyledon attach- 


ato ents, (b) immediately above the cotyledon attachments, 
) above the first pair of true leaves, and (d) above the 
y to ond pair of true leaves. The scions were cut from 


ning@uee CUrrent growth of two-year-old clover plants, using 
bute’ stem tips and lower regions which included at least 
@mee node. The scions, as shown in Fig. 1, were grafted 
ne to the pith parenchyma of the stock, thereby preventing 
e ae '@ position of eambial or vascular elements. 
tion Within a week, leaves of the scion unfolded on all 6 
caf/e’fts, and after 3 weeks all had the appearance of nor- 
| healthy plants. Since the valid criterion of a true 
ts | aft depends upon vascular connection between stock 
ntof/me’ scion, histological examination of one of the grafts 
is made after 3 weeks to determine if this had taken 
he ‘% This examination showed (Fig. 1) the differentia- 
by ie" of xylem and phloem strands in the pith parenchyma 
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of the stock from one point on the contact surface 
toward the vascular elements of the stock, thus forming 
a true vascular connection. A second graft, which had 
been allowed to develop for 11 wecks, showed that, with 
further growth of the two graft partners, a more ex- 
tensive develupment of the vascular connection resuited. 
In the older graft, vascular connections were present at 
many places along both contact surfaces of the graft. 





Fie. 1. A. scion: B, vascular bundles of the stock: 
C. pith parenchyma of the stock; D, region of vascular 
differentiation. 


In the ease of clover and sunflower it would thus ap- 
pear that successful grafts can be obtained. A _ true 
vascular connection between the graft partners is initi- 
ated at an early stage, and scions have continued to grow 
with normal vigor for over 5 months. Experiments de- 
signed to ascertain how widespread are the possibilities 
of hetcroplastie grafts have been started. Thus far it 
has been found that Melilotus alba can be successfully 
grafted on Nicotiana Tabacum (Solanaceae). Sections 
taken from this graft after 11 days show divisions in pith 
parenchyma cells of the stock proceeding from the con- 
tact line of the graft toward the vascular elements of the 
stock. Other heteroplastic grafts have been made in- 
eluding cowpea on tomato, clover on geranium, and 
tomato on geranium. Although these have not yet been 
examined histologically, they appear to be successful. 

These results clearly show that we may abandon the 
idea that grafts between unrelated plants cannot be made. 
In addition, the method of grafting the scion into the 
relatively undifferentiated pith parenchyma eells of the 
stock becomes a useful technique in the study of vascular 
differentiation. 
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A Photoelectric Drop Counter? circuit. In the present instrument it closes the ll ed $Ax 
a-¢ primary circuit of a transformer, the output of Wii ainles 


JAMES A. RILEY is 8 v and is used to drive a solenoid timer. pger 


Section of Neuroanatomy and Department of This instrument is very simple in operation, reguiy e, wit 


Pharmacology, Yale University School of Medicine only turning on the switch and clamping in the o, t, to 8 
tube. The latter is removable to permit cleaning, 4, qq”! 54 


A photoelectric counter (Fig. 1) has been devised which, beam of light is about 4 mm in diameter at the play he app 
it is hoped, will eliminate the numerous operating diffi- which the drop passes, the adjustment of the orifice ,lmmmst@¢t” 
culties presented by currently used instrumenis designed is not critical. ele sar 
for counting drops. This instrument has been found use- he woe 
ful in the study of the action of cholagogues and of * es cs | ar (E 
diuretics and can be equally useful in the study of other ty frre | jee ant 
physiological and pharmacological processes. | geson $25 dle (C 

In this instrument, light reflected from the surface of uh es é | rted 1 
the drop is used to initiate an electrical impulse which is csr ie ; the be 
amplified and recorded on the usual kymograph. As the = eee oi emper 
drop falls through the beam of light there will be a unique re “yt ly mo’ 
point in the trajectory of the drop at which the reflected ppered 
beam passes through the slits 8, and S, (see Fig. 1). und th 

The source of light is a 150-watt projection bulb (GE jed 1m 
type T-8) placed just outside the focal point of a lens, peach 
the focal length of which is about 6 em. This gives a pa 
converging beam with an angle of convergence of 35° for Fic. 2 
outside rays. The photocell is a high-vacuum GE type 









































ice te 
pper us 
With an orifice of 2 mm, this instrument is capable, 
handling some 30 ml of fluid/min, which is broken ix 
diserete drops. There is no lower limit, and the ins 
ment is capable of being run for an indefinite peri 
— Because the amplifier is R-C coupled, a solid stream 
not be recorded, At a capacity of 30 ml/min the dn 
rate is about 500/min. Using larger drops at this cou 
ing rate, a larger volume of fluid may be recorded. 
size of drop is variable over a wide range, and operati 
is in no way dependent on viscosity, color, or opacity . 
the fluid. at 
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Preparation of Acellular Homogenates 
From Muscle Samples 
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F'P-22 with 8-1 response operated at 250-v anode potential The preparation of acellular homogenates from tis 
and coupled to the ampiifier with a 10-megohm load samples is required in certain biochemical experimet 
resistor. For softer tissues, this problem has been met with varyil 
The amplifier (Fig. 2) is a conventional resistamee- degrees of success by such methods as grinding with « 
capacitance coupled, single-sided cireuit utilizing two or glass powder, forcing the tissue past the wall of 
6F5-GT tubes with a total voltage gain of about 5,000. eylinder and a tight-fitting, motor-driven plunger, grit 
The output stage is a 6C5 tube with a relay in the plate ing the tissue after mincing and freezing it, or homog# 
cireuit. By means of a variable bias from the power izing it in a Waring blendor (1-4). 
supply, the 6C5 is biased above cut-off, and this variable None of the individual methods listed is adequate ft 
bias provides a means of varying the over-all sensitivity preparing acellular homogenates of tougher tissues, 8 
of the amplifier. The photocell is coupled to the amplifier 4g skeletal or cardiac muscle, which ean be assift 
in a forward circuit arrangement. The relay in the 6C5 quantitatively. 
plate circuit is a four-pole, single-throw type closing at The method herein described is based upon the compl Laur, 
2.5 Ma and can be used to close any type of recording pulverization of a tissue sample at a temperature of Fab 


S wet ° 8 ud wee 4 
1This work was supported by a grant from the American proximately 70°C by pounding and the subseqe araty 
Cyanamid Analgetiec Fund. homogenization of any desired amount of the pulveri 
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ed sample in a measured volume of water by means of 
ainless-steel cylinder and closely fitting rotating 
oer, ‘This method permits one to reduce any body 
», with the exceptions of connective tissue and integu- 
t, to an acellular state with negligible losses of the 


€ }} 
of whi 







inal sample. 
he apparatus shown in Figs. 1 and 2 was found to be 


.factory for the pulverization and homogenization of 

ele samples weighing up to approximately 3 gm.’ 

he wooden box (A) in Fig. 1, with the stainless-steel 

ar (B) in place in a steel anvil (H), is packed with 

‘ee and covered. The stainless-steel pestle with wooden 
jie (C), steel spatula (D), and a pair of forceps are 
rted into the dry ice through a hole in the cover (G), 
the box and its contents are allowed to reach a state 

z emperature equilibrium. The Lucite cover (E) and 
ly movable Lucite guard (F) are put into place and 
ppered to prevent the accumulation of frost on and 
nd the mouth of the mortar. The tissue sample is 
ied in the dry ice (under cover J) and also allowed 
reach a temperature approximating -—70°C. After 
min or so, the sample is rapidly transferred from the 
ice to the mortar with the prechilled forceps. The 
per used to close the Lucite guard is removed, and the 
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tiem’ 18 pounded with the pestle. The guard prevents 
tle tissue chips from bouncing out of the mortar. 
er the first 5 or 10 blows, most of the muscle sample 
shattered and free of its tendinous attachments, the 
ter portion of which ean be removed as arborized 
s by means of the chilled forceps. After 20-40 more 
Ws, the sample is reduced to a uniformly fine powder. 
hicroscopie examination shows most of the powder to 
cell free, although a few clumps of intact cells can be 
nd, This preparation is adequate for qualitative ex- 
on of the tissue, 

or quantitative extraction, the sample is transferred to 
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a glass boat for weighing. The weighed sample is then 
washed off the boat with a measured volume of distilled 
water or other extracting medium, into a Cori-type (4), 
stainless-steel, homogenizing tube (Fig. 2, 1), the upper 
portion of which has been machined with a collar for 
centrifugation (Fig. 2, 5). 

The homogenizer tube is placed in a cup containing 
cracked ice; the plunger (Fig. 2, 2) is attached to a wall- 
mounted, 1,550-rpm, 1/30 hp motor (Fig. 2, 3). The 
contents of the tube are homogenized by moving the tube 
up and down to force the water and tissue suspension past 
the wall of the power-driven, rotating plunger and that of 
the tube. After the homogenate has been forced past the 
rotating plunger approximately 10 times, the tube con- 
taining the homogenate is inserted into a standard 50-ml 
#2 International centrifuge trunnion ring (Fig. 2, 4) 
and centrifuged. Microscopic examination of the pre- 
cipitated muscle residue after centrifugation shows the 
absence of the occasional intact cells previously men- 
tioned. The supernatant fluid may be used directly for 
quantitative estimations of extracted tissue components. 
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A Microextraction Procedure for 
Phenol Determination? 


R. H. DEMEIOo2 


Department of Biochemistry, 
Jefferson Medical College, Philadelphia 


Difficulties were encountered in applying the Theis and 
Benedict (4) technique for phenol determination to fluids 
resulting from incubation of phenol with tissue slices 
and other tissue preparations. The greatest difficulty is 
due to the presence of interfering substances. In the 
ease of slices, the concentration of such substances is 
rather low, and it is possible to determine phenol di- 
rectly if proper precautions are observed. When minee, 
homogenate, acetone powder, or other similar tissue 
preparations are used, there are two main sources of 
error: (a) the presence of much higher concentrations 
of interfering substances, and (b) the adsorption of 
phenol to the protein precipitate in deproteinizing the 
sample. 
findings of Voinar and Babkin (4) regarding the recov- 
ery of phenol added to serum. 


This second observation is in accord with the 
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The solution to the first difficulty lies in the isolation 
of phenol. For this purpose Sehmidt (2) has used con- 
tinuous extraction with ethyl ether, and Deichmann and 
Schafer (1), extraction with ethyl ether followed by 
steam distillation. In both techniques the proteins were 
removed by precipitation with tungstie acid. Schmidt 
obtained only 76% recovery of phenol added to blood; 
Deichmann and Schafer obtained a higher recovery with 


their method. 
Ll 
\ ;—" 
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Fie. 1. Microextrac... drawn to scale, one-fourth 


actual size. 


For their extraction procedure, Schmidt and co-work- 
ers (3) used a modified Kutscher-Steudel extraction ap- 
paratus. We have devised a new type of microextractor 
based on the same principle (Fig. 1). The extractor con- 
sists of a finger-type condenser (A) resting within the 
opening of the middle piece (B) and centered by spikes. 
Inside this middle piece ‘a thimble (F), whieh can be 
easily made from a test tube, hangs fron two spikes (FE). 
A long-stem funnel (D), with a dented lower end to 
permit passage of the solvent, rests on the bottom of the 
thimble. The thimble and funnel are introduced from 
the bottom of piece B and hung by rotation. The middle 
piece (B) is fastened with springs to the bottom part 
(C) by a 34/45 standard joint. 

The dimensions of the thimble and funnel may be 
varied to accommodate the volume of fluid to be ex- 
tracted. The specific gravity of the solvent used is an 
important factor to be considered. 
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For the extraction of phenol, the sample ig plaeg pat! 
the thimble (F) and the funnel (D) introdueeg, se: | 
unit is then hooked inside the middle piece (B) and emu 
condenser (A), so placed that the tip will keep the ¢,, 
centered. Two ml of approximately 0.1 N Sodium 
droxide is placed in the bottom part (C), which jg 
attached to the middle piece and fastened wit) spr en U 
The condenser is lifted slightly and petroleum eth jmmple ¢ 
poured through the funnel until it overflows fro, , itho 
thimble, after which an additional 5 or 6 m1 jg jyjmmmmutral 
duced. It is advisable to keep the level of the aque? 
phase 1.5-2 em below the rim of the thimble in Order peut 
avoid mechanical earrying over of the sample, 1), msi 
nel and thimble must be loaded with solvent so th, dims ©" 
circulation of solvent will begin as soon as it conde buf 
and drops into the funnel; otherwise, the solvent wi) ract 
in the thimble and funnel, resulting in poor extractig, mplet 

To start the extraction, the bottom part of th gam 
tractor is immersed in a water bath at about 85° ¢ mine 

We have found that 100% of the phenol is extrg ed. | 
in 3 hrs. The sodium hydroxide placed in the himmem> 
part (C) binds the phenol extracted by the petro - 
ether. This is necessary to achieve complete extrac trie 
because some phenol volatilizes and circulates with qe. °™ 
solvent. This probably accounts for the low recov! 
obtained by Schmidt (2). ps. 

At the end of the extraction period the bottom tj ptral 
(C) is diseonnected, the remaining petroleum ether ey 
rated, and the sodium hydroxide solution, containing{ 
extracted phenol, transferred to a graduated test ty Pat. 
The sample is diluted to 7 ml with distilled water, | 
of 1% gum acacia is added, followed by 0.5 ml of i 
sodium acetate, and the contents of the test tube 
stirred. Then 0.5 ml of a freshly diazotized p-it 
aniline reagent (prepared ‘aceording to Theis and b 
dict, 4) and, after a minute, 1 ml! of 20% sodiume 
bonate are added, with stirring after each addition. 
density is read within 5 min against distilled water, w 
a cell of 1-em thickness, at a wave length of 5,004 
the Beckmann spectrophotometer. 

The concentration is read from a graph obtained 
plotting several known concentrations of phenol agi 
the observed densities. The stock phenol solution" 
standardized iodometrically. 

A straight line is obtained with quantities of ph 
up to 50 pug, indicating conformity with Beer’s lav. 

Recovery of phenol was within +5% of theory! ph 
values between 50 and 200 pg, + 10% for values beta», 
10 and 50 yg, and + 25% for 5 ng. nnd 

As much as 50% of added phenol was lost wher HM, ., ; 
proteins of a 10% liver homogenate were precipi, 
with trichloracetie acid and the analysis carried oll atio 
the supernatant obtained by centrifugation. Ricie: 

It was necessary, therefore, to extract the homoge ms 
or acetone powder without removal of protein. Hier ; 
thimbles containing the homogenate or acetone P pre 
samples were placed, prior to extraction, in 4 LoTR ror 

i fo: 


ering 
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bd P 


* Purified by treatment with concentrated sulfuric 
the portion distilling below 45° C is collected. 
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path for 5 min. This treatment served a double 
e: (a) to stop the enzymatic reaction and (b) to 
emulsification of the solvent. If an emulsion is 
j, a mechanical carrying over from the thimble 
, and the extracted phenol is contaminated with 
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ering substances. 

on using tissue slices (200 mg of rat liver), it is 
Je to precipitate the proteins with trichloracetic 
‘thout loss of phenol. In this case it is necessary 
utralize the trichloracetie acid before extraction; 
ise, the phenol will not be completely extracted. 
cutralization is carried out by addition of 20% 
jum hydroxide until the fluid remains slightly acid 
s completed by addition of approximately M phos- 
buffer pH 7. At pH 7 the phenol is free and ean 
racted, whereas at higher pH it may be partially 
mpletely bound. 

after extraction of free phenols, one desires to 
nine conjugated phenols, the thimble and funnel are 
ed. Conjugated phenols are hydrolyzed by placing 
himbles in a boiling water bath for 15 min after 
on of 0.25 ml of coneentrated hydrochloric acid. 
trichloracetic acid has been used, the thimble and 
| are replaced in the extractor, and the extraction 
letermination are earried out as indicated for free 
ls. If trichloraecetie acid was used, the sample must 
utralized as indicated above. 
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W@@onvenient Apparatus for Recording the 

ving ee Pressure of Small Animals 
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tion 4 Davip F. MAaRsH 
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bell physiologieal and pharmacological investigations 
ften more convenient to use small animals, such as 

a ind guinea pigs, since the food and housing prob- 

pi iro less than for larger animals, It is often desir- 

| - ° measure the blood pressure of these animals, but 
ation of currently used methods to small animals 

il Heiently difficult that this aspect of many research 

oD ms 18 neglected. The Hamilton (2) optical ma- 

ris a precision instrument that will measure the 

bl pressure of the smallest animals (5) and avoids 
ror introduced by the euff methods sometimes em- 

ic for rats (4), However, the instrument is difficult 


up and maintain by unskilled personnel, it must 
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be used in partial darkness, and, since it records on photo- 
graphic paper, there is a considerable time lag between 
administration of a drug and observation of the results. 
Recently, the use of strain-gage manometers recording 
through a string-type electrocardiograph galvanometer 
has been suggested (1), but this also suffers the difficul- 
ties inherent in any method of photographic recording. 

If only changes in mean blood pressure are desired, 
these can be obtained easily by the use of Lambert-Wood 
(3) strain-gage manometers,' with current supplied by a 
7.5-v A battery? and recording in ink, on a continuous 
strip chart by a General Electric photoelectric recording 
microammeter (Model 8CE1DJ15 or 8CE1DJ11). The 
apparatus is simple and rugged, and can be operated in 
any location with 110-v, 60-cycle current. The record is 
always visible, and annotations can be made on it in ink 
or pencil at any time (Fig. 1). It is not subject to de- 





Fic. 1. Record of male rat: 250 mg of Na barbital/ 
kg; 22-gage hypodermic needle in carotid artery. Injec- 
tions of drugs made into external jugular vein. Blood 


pressure in mm Ilg. ordinate: time, in minutes, abscissa. 
Twenty-two pg of histamine base/kg given at Il. fol- 
lowed by 2.900 pe of diphenhydramine hydrochloride 
(“Benadryl”) /kg at B, followed by 440 pg of histamine 
at second Hi. Record shows that this dose of diphen- 
hydramine is able to antagonize the vasodepressor 
activity of 95% of a dose of histamine. 


struction by folding, warmth, or scratching with finger- 
nails or gritty substances, as are some of the electrolytic 
and plastic recording papers, and it can be mounted easily 
with glue or rubber cement. Although the GE instru- 
ment is a high-speed recorder, the electronic circuit is 
slow enough that damping of the systolic-diastolic pulse 
to mean blood pressure oeeurs. If systolic and diastolic 
blood pressure and contour slopes of the arterial pressure 
curves are needed for a given research problem, only the 
optical recording, small-diaphragm manometers of the 
Ilamilton type are adequate; but if only information 
concerning mean blood pressure is desired, as is often the 
ease in the bioassay of drugs, this apparatus provides an 
improvement over existing methods. 
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1 P8—8-350 manometer, Statham Laboratories, 8222 Bev- 
erly Boulevard, Los Angeles 36, California. 
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Book Reviews 





Centennial symposia, December, 1946. (Contributions on 
Interstellar Matter, Electronic and Computational De- 
vices, Eclipsing Binaries, The Gaseous Envelope of the 
Earth.) Cambridge: Harvard College Observatory, 
1948. Pp. viii+385. (Illustrated.) $5.00. 


The four centennial symposia, in commemoration of the 
beginning of active telescopic research at Harvard Uni- 
versity in 1846, comprise 24 invited papers. Made avail- 
able now in this seventh of the series of Harvard Observ- 
atory monographs, these contributions together depict 
the current status of research over a widely representative 
part of contemporary astronomy. 

Since 50% or more of the matter in the galaxy may be 
strewn in interstellar space as dust and gas, it is fitting 
that the first 8 papers should comprise a symposium on 
interstellar matter. The interstellar dust reveals itself 
principally by a reddening of distant stars in our own 
galaxy. Stebbins discusses photoelectric measures of a 
similar space-reddening within other galaxies. He also 
presents evidence of the first penetration, in the infrared, 
of the dust clouds concealing the center of our galaxy. 
Other contributions deal with the optical properties of 
the interstellar dust particles, the distribution of their 
sizes, their chemical composition, and their interaction with 
the interstellar gas. Greenstein discusses spectroscopic 
evidence for the direct interaction of condensations in the 
interstellar medium with stars embedded in them. Papers 
by Bok, Spitzer, and Whipple concern the evolution of 
diserete dust clouds; their development is shown to be 
eapable of generating stars and, possibly, planetary 
systems. 

In the symposium on electronic and computational 
devices of interest to astronomers, Kron contributes a 
paper on the optimum design of stellar photoelectric 
photometers. Whitford discusses the astronomical poten- 
tialities of the Cashman lead-sulfide cell, which has much 
higher sensitivity in the range’ 1.0—-2.8 , than other radia- 
tion detectors. Electronic and electromagnetic measuring, 
computing, and recording devices applicable in astronomy 
are described by Eckert. An account of some present 
theoretical problems capable of solution with the new 
high-speed computers would have been a stimulating addi- 
tion to this symposium, 

Almost all our knowledge of the dimensions of the stars 
derives from photometric observations of the eclipsing 
variables, which form the subject of the third symposium. 
In the first of the annual Henry Norris Russell lectures, 
Dr. Russell himself emphasizes the additional information 
obtainable from precise observations. The results of 
spectrographie studies of eclipsing binaries are sum- 
marized by Struve, particularly as these studies have led 
to information concerning the masses and axial rotations 
of the components. Shapley shows that dwarf stars like 
the sun show a very strong tendency to occur in close 
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pairs. Petrie discusses the application of spect, 
metric observations to the improvement of the. 
luminosity relation. Kopal indicates the partigy, 
portance of two unsolved problems in the theory g 
pairs, : 
The 8 papers in the symposium on the gaseong op 
of the earth will be of special interest to many gg 
besides astronomers. Whipple summarizes the 
atmospheric data obtainable from meteor obser, 
Goldberg and Menzel present an hypothesis to » 
the high temperature (106 degrees) of the solar « 
The other papers are authoritative reviews of the ey 
bearing on various solar-terrestrial relationships 
the hypotheses advanced to account for these relatigg 
ARMIN J, J 
Harvard College Observatory : 


Ophthalmology in the war years. (Vol. LI, 194 
1946.) Meyer Wiener. (Ed.) Chicago: Yer 
Publishers, 1948. Pp. x+977. $16.00. 


This volume is a review of the pertinent op 
literature from January 1944 to June 1946. It isd 
into 33 chapters, and each section is written by adi 
author. This feature is largely responsible for 
repetition in the references by the various editoy 
also accounts for a lack of uniformity in preset 
but in spite of these minor defects this book is am 
reference work. In it the busy practitioner can fi 
recent advances in ophthalmology clearly outlined 
chapter on biochemistry, pharmacology, and tori 
contains much of the recent investigative work 
portrayed in such a lucid fashion that it can bem 
understood by the clinician. Color deficiency is m 
discussed in another chapter. Under the head 
general pathology and bacteriology a very @ 
review of these subjects is given. The latest thoug 
glaucoma are well presented. The chapter on 
contains a very interesting discussion on the 
trauma in detachment of the retina which points 
its importance as the sole etiological factor h 
overemphasized. 

At the end of the discussion on surgery of the 
finds a bibliography of 1,049 articles which # 
magnitude of the task the editors had in assimilat 
data they presented in 35 pages. All chapters 
long lists of references, a feature which adds gré 
the value of the volume. The discussion of the 
articles is often too brief to be of much help 0 
to stimulate the reader to go to the original s0 
fuller information. Therefore, this book will be # 
usefulness to one reviewing any ophthalmological 
and should be in every oculist’s library. 

Joun H. Dus 
Columbia University College of Physicians and 8 
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